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жен 


( j 
CHAPTER 


1 General Organic 
Chemistry 


Question Bank 


LEVEL 1 


Arrange the items in Questions 1-38 in DECREASING ORDER (і.е., greatest, most etc. 
first) with respect to the indicated property. 


Use the following code to indicate your answers. 


. The acidity of the protons Н in each of the following is 


(i) Ц (ii) mc | 


ња ur ^o^ Хон, 
И | СН 
(ii) н.с | owe 
ЗУХ „С “= 
О cH О 
(a) i>ii>iii (D) ii>iii>i (c) i>iii>ii (d) iti>i>ii 


. Rate of reaction of HNO,/H,SO, with each of the following is 


(i) ( ос (8) Ұ- (iii) Ра“ 


(a) i>ii>iii (D) ii>iii>i (с) i>iii>ii (d) ій>і>й 
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3. Reactivity towards hydrolysis using aqueous acid of the following is 


CH 
НЗС „СНз ro НС. „а 
(i) Ç (8) по о“ (iii) e 
О | О 
О 
(a) i»ii»iii (b) iii»ii»i (c) i»ii»ii (d) iti>i>ii 


4. Reactivity of the following towards reaction with LiAIH, is 
О О 
HsC. Cl 
(i) (i) C (ii) OCH; 
О 


(a) п>1> Ш (b) ii>iii>i (c) i»ii»ii (d) iii»i»ii 


5. The relative yield of the following alkenyl bromides from the reaction of 1,3-butadiene 
with HBr (dark, М, atmosphere) at -15*C is 


(i) aa (i) ur S (iii) dime dd 
Br Br 
(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii (d) Ш>і>й 


6. Theamountof conjugate addition obtained in the reaction of the following with 3-butenone 


is 
(i) CH,Li (ii) CH,MgBr (iii) CH,O,C-CH-CO,CH, 
(a) i>ii>iii (b) й>ій>і (c) i>iii>ii (d) iti>i>ii 


7. The relative reactivity towards Br, in CHCI, of the following is 
(i) CH,=CH-CO,CH, (ii) СН,-СН-СН, (iii) СН,-СН-О-СН, 


(a) i>ii>iii (b) ій>й>і (с) і>ій>й (d) ій>і>й 


8. The % of the para product produced in the reaction of Br, / FeBr, with each of the following 


is 
CH; МО; C(CH3)3 

(1) (i) (ii) 

(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii (d) iti>i>ii 


9. The number of enolizable protons in each of the following is 
О 


О О 
@ i (i i 
i dc^ €H ii) О (iii) CY 


(a) i>ii>iii (b) й>ій>і (с) і>ій>й (d) ій>і>й 


10. 


п. 


12. 


13. 


14. 


15. 


16. 


17. 
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The relative reactivity towards 1,3-cyclopentadiene of each of the following is 


О 
О 
| Т у О О 
(1) ( (11) | OMe (iii) pua 
(a) iii» ii»i (b) п>ш>1 (с) i»ii»ii (d) ii>i>ii 


The relative rate of hydrolysis using dilute aq. NaOH of the following is 


O О О О 

o До о A ә ДД 
H3C СІ H3CO СН; H3C О СН; 
(а) i>ii>iii (b) і>Ші>і (c) і>ій>і (d) iti>i>ii 


The relative rate of reaction of isopropyl chloride/ AICI, with each of the following 15 


Qm rm nO 


(a) i»ii»iii li»ii»i (с) i»ii»ii ii >i> iii 


The relative acidity of the indicated H in each of the following is 


О 
® у сн @ y d (ii) С 
ж и M ж ж ~ r4 
H3C eo Н.С” Гон 
(a) i»ii» iii (b) ii» iii (с) 1>РШ>Н (d) іі>і>й 


The relative reactivity towards reaction with MeMgBr of the following is 


@ pu (ii) И pu (iii) 


H H СН» H3C ОСН; 
(a) i»ii»iii (b) ii>iii>i (с) i>iii>ii (d) ii»i»ii 
The relative nucleophilicity in polar, protic solvents of the following is 
(i) CH,CH,S. (i) СНСНО (iii) СН,СО, 
(a) i>ii>iii (b) і>Ші>і (c) i>iii>ii (d) iti>i>ii 


The relative rate of reaction with aq. EEOH/ AgNO, of the following is 


С Cl 
() X (i) С (i) Br 


(a) i>ii>iii (b) üi»ii»i (с) і>ій>й (d) ій>і>й 


The relative yield of the following products produced by the reaction of conc. H,SO, with 
1-methylcyclohexanol is 


O »О- n Q- 


(a) i>ii>iii (b) ii>iii>i (c) ій>й>і (d) ій>і>й 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


The relative yield of the following products produced in the nitration reaction of t-butylb- 


enzene is 
C(CH 
C(CH3)3 =н C(CH3)s 
(ii) (iii) ІҮ 
ON 
МО» 
(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii (d) Ш>і>й 


The relative yield of the following products produced by the reaction of isopropyl benzene 
with Br,/UV light is 


Br 
"Cu (ii) (iii) ion 


(a) i>ii>iii li>1> iii (c) i»ii»ii iii >i>ii 


The relative reactivity towards dimethyl cis-butendioate (also called км, maleate) of 
the following is 


‚к (ii) е (iii) 


Ж 
(a) i»ii»iii ii >iii>i (с) i»ii»ii (d) ii»i»ii 
The acidity of the protons H in each of the following is 
О ЕС . CH2C- CH3 
() C (ii) C | (iii) СН,СООН 
~ ~ О 
ЕС CH; О 
(a)ii»ii»i (b) ii>iii>i (c) i»ii»ii (d) Ш>і>й 
The relative nucleophilicity in polar protic solvents of each of the following is 
(i) CH,OH (ii) CH,SH (iii) CH,NH, 


(a) i>ii>iii (b) ii>iii>i (c) i»ii»ii (d) Ш>і>й 


Reactivity towards NH, of each of the following is 


ЕС ~O—C-CH3 H3C . LO. 

(i) C [ (ii) C^ "CH (іі) CH,COCI 
o 9 О 
(a) i>ii> iii (b) і>ін>і (c) i>iii>ii (d) iti>i>ii 
Reactivity of the following towards reaction with NaBH, is 
O O O 

© JL @ J (ii) 

H H H CH3 H3C N(CH3)2 
(a) i>ii> iii (b) й>ій>і (c) i>iii> ii (d) iti>i>ii 


The relative reactivity towards 1-buten-3-one of each of the following is 


7 
@ (ii) Q (iii) 
P4 OO 


(a) і>і>і (b) й>ій>і (с) i>iii> ii (d) ii>i>iii 
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26. Rate of reaction of CH,COCI/ AICI, with each of the following is 


О 
@ =; (ii) -" (ii) а“ 
H3C-O 


(a) Ш>П>1 (b) ii>iii>i (c) i>iii>ii (d) iii»i»ii 
27. The relative stability of the following radicals is 
(i) CH,CH-CH-CH, (ii) CH=CHCH, (iii) CH,CHCH, 


(a) i>ii>iii (b) п>РШ»>1 (c) i>iii>ii (d) iti>i>ii 


28. The ortho/para product ratio produced in the reaction of Br,/FeBr, with each of the fol- 


T is 
C(CH3); 
(a) i>ii>iii ii >iii>i (c) i»ii»ii (d) ii>i>ii 


29. The amount of the enol form present at equilibrium for each of the following is 


О 
О 
(i) (CH),CCOH (ii) (iii) СҮ 


(a) i>ii>iii (b) ii>iii>i (с) i>iii>ii (d) iti>ii>i 


30. The relative yield of the following alkenes produced by the reaction of trans-1-chloro-2- 
methylcyclohexane with KOH/heat is 
(i) 1-methylcyclohexene (ii) methylenecyclohexane 
(iii) 3-methylcyclohexene 
(a) i>ii>iii (b) ii>iii>i (c) i>iii>ii (d) iti>i>ii 


31. Identify correct С-О bond length order 


о- СН 
(i) A (ii) Ne " (iii) 
ње“ “ен; HC © 
(a) і>й>ій (b) й>ій>і (с) і>йі>й (d) ii>i>ii 


32. Тһе resonance energy of each of the following is 


„© “СОС 


(a) i>ii>iii li»ii»i (с) i»ii»ii (d) iti>i>ii 
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33. 


34. 


35. 


36. 


37. 


38. 


Identify order of per ring resonance energies of each of the following 


© °СО np 


(a) i»ii»iii ii >iii >i (c) i»ii»ii iii >ii>i 
Identify the correct boiling point order of each of the following 
(i) CH,CH, (ii) CH,CH,CH,CH, (iii) (CH,),CH 
(a) i>ii>iii (b) ii>iii>i (c) i>iii> ii (d) iii»ii»i 
The relative stability of the following carbocations is 
+ 
(i) J (ii) ^w (iii) 9n 
a + 
(a) i»ii»iii (b) ii>iii>i (c) і>ій>і (d) iii»ii»i 
The relative yield of the following products from the reaction of HCl with 1-methyl-1, 
шта at 50°С is 
CI 
(a) i»ii»iii ii >i>iii (c) і>ій>і ii >ii>i 
Which of the following systems are resonance contributors of the radical shown below? 


(select all that apply) 


ro А 
CY (b) db (c) Фа @ Фа 


Imidazole has a рКа = 7 with respect to its conjugate acid. Which М is protonated in this 


conjugate acid and why? 
3 
N 
imidazole И \ 
М 
н 


(а) N1 because imidazole is an aromatic heterocycle where и = 1 as per Huckel's rule. 
(b) N1is protonated because it is sp? hybridised. 

(c) N3 is protonated because it is sp? hybridised. 

(d) N1 is protonated because the lone pair is part of the aromatic pi system. 
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. Cyclopentadiene has a рКа = 15, whereas cyclopentane has a рКа > 50. This is because 
(а) Cyclopentadiene is particularly unstable. 

(b) Cyclopentane contains no lone pairs. 

(c) Cyclopentadiene is a 4л anti-aromatic compound. 

(d) Cyclopentadiene is a 4n non-aromatic compound and after deprotonation it is aromatic. 


. The o-hydrogens of esters typically have a рКа = 25, whereas for ketones рКа = 20. This is 
because: 

(a) There is no resonance stabilisation of the enolates of esters. 

(b) The inductive effect of the oxygen in the ester destabilises the ester enolate. 

(c) The electron donating alkoxy group in esters destabilises the enolate. 

(d) The electron donating alkoxy group in esters stabilises the enolate. 


. Which of the following is most likely to undergo a favorable hydride shift? 
Hsc, CH5 Me 


; b А (d) 
Bu Cha CI Le WM kw 


+ 


. Relative stabilities of the following carbocations will be in the order 


Ф [7] 
(i) снзо— О) CH; (i) (О)-сњ 
Ф Ф 
(ш) HCO) Git (iv) CH3CH5 


(a) i<ii<iii<iv (b) iv <iii<ii<i 
(c) iv<ii<iii<i (d) ii<iv<iii<i 


. Which of the following forms most stable carbocation upon removal of OH? 


(a) (CH,),C - CH,.OH (b) CH,CH,CH,CH,OH 
(с) C,H,CH,OH (d) C,H,CH,CH,OH 
. Which of the following carbonium ion is most stable? 
СНз C2H5 СН; C2H5 
а) сь-® — 0 cn-C © m сн 
сњ бн, | h 


. Which of the following carbocations would not likely rearrange to a more stable 
carbocation? 


(a) с ол, юр Фу 


. Which carbocation is the most stabilised? 


Ф Ф Ф © e 
(a) С (b) (5 © < (а) (3 се) e 


. Which of the following carbocation do rearrange? 


е Н 
о ``” ф) сн;-С-сн, (9 ҮҮ o Lb 


EEJ с.о 


48. Which carbocation is the most stable? 


e e e 

Сн» CH; CH; СН; 
а) © (b) © (с) (а) 

СН; OH СІ NO» 

49. Arrange stability of the given carbocations in decreasing order 

Ф Ф e Ф 

СН; СН; СН; СН; 
(i) © (ii) (iii) (iv) 

OCH3 OH NH) Cl 
(a) iii >ii>i>iv (b) i>ii>iii>iv 
(c) iii >i>ii>iv (d) і>Ші>і>іу 


50. In each of the following pairs of ions, which ion is more stable? 


(a) C,H,- CH, and CH, = CH- CH, 


(1) (ii) 
(b CH,-CH, and CH, - CH 
`@ (ii) 
Ф 
сна CH 
(с) Cy and CY 2 
" (ii) 
CH=CH - CH; CH; -N - CH; 
d 
(d) cm-c-cm — CH, - C - CH} 
9 Ф 
(1) (ii) 
(a) a-i, b-i, c-ii, dii (b) a-i, b-ii, cii, а-и 
(c) a-i, b-i, c-i, d-i (d) a-i, b-ii, c-i, d-i 


51. Which of the following two carbonium ions is more stable? Explain why. 


ә Qe C ar м“ 


(D ш) ( (Ш 
(a) a-ii, b-ii (b) a-i, b-i (c) adi, b-ii (d) a-ii, b-i 
52. Consider the following statements: 
OH МО» 
(1) Ф is more stable than Os (ii) à 15 more stable than A а 
H^ "NO OH 
(a) i and ii both are correct i бе reverse of ii are correct 


(c) ii and reverse of i are correct 2 i and ii both are incorrect 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


Which is the most stable arenium carbocation? 


СН» 
(а) МО» 
Н 
Ф 
i 
CD4- C- Ср; 
Ф 
І 


СН; СН; 
(b) (c) ($7 
Ф 
H^ "NO; H^ "NO 
CH; 
СНз= C - СН; 
Ф 
П 


Which of the following statements is correct? 
(a) iis more stable than ii 
(c) Both are equally stable 


(b) iiis more stable than i 
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(d) Stability criterion cannot be applied in this case 


List the following carbocations in order of decreasing stability (starting with the most 


stable) 


tA 


+ 
"QU “су 


(a) ii, iii, i, iv 


(b) iii iv, ii, i 


ci) CY 


(c) iii, iv, i, ii 


+ 
„ О 


(d) i, ii, iv, iii 


Under thermodynamic control, which of the following products would predominate? 


Бы ата е а H* and then deprotonate " 


(a) „чш. ДА 


(с) о Ра Ра 


Rank the following in order of stability (lowest to highest) 


(i) 


= 
ш TN 


(a) iv<ii<iii<i 
(c) i<ili<ii<iv 


(ii) и. ИТ 
у) ^. C OR 


(b) iv <iii<ii<i 
(d) iv <ii=iii<i 


Rank, from the most stabilised to the least stabilised, the following free radicals according 
to their stabilisation energies. 


(i) СЊСН, 

(iii) (CH,),CH 
(a) iv >iii>ii>i 
(c) ii>iv>i>ii 


(ii) CH,CH, 
(iv 
(b) і>іу>Ші>йі 
(d) iii 2 iv»ii»i 


) 
) 


(CH, - CH- CH;) 


How many tertiary hydrogen(s) are (is) there in the following structure? 


(a) 1 


(b) 2 


313 


(c) 3 


(d) 6 
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60. For the following incomplete Lewis structure, what are the correct formal charges for the 
carbon and the nitrogen attached to the carbon? 


| 
С 
fF OS 
H Ма, 
(a) C:0, N:0 (b) С-І,М:0 (с) C:-1,N:+1 (d) C1, N:-1 
61. Which of the following are pairs of resonance structures? 
; CH, 8 2 0H. 
icta но ње“ =CH 
(i) | (ii) | (iti) 
en 
T О 
(Оше ~ њс2 2CH 
НзС Ф < е BC 2? 
3 СН Ө нс С = 
‘SSC =0 нус ~ CH; “сн; 
(iv) (v) | 
ён 
М = . Ө „О = di = 
С 70: H3C Ф СН СН» 
(a) i, ii, iii (b) i, iv (c) ii,iv, v (d) i, iii, iv 


62. Arrange the following alkenes in order of their stability (most to the least). 


Ра Z EN 
N 
(a) v>ii>iii>iv>i 


(D v>ii>iv>iii>i 
(с) v»ii»ii»i»iv 


(d) v»i»iv»ii»ii 


63. Which of the following compounds are aromatic compounds? 


H 
(шу N (iii) P (у) 3 
( 7 C7 C d |] 


Н 
О Ф М М 
o € p? 49979 (vii | ) (уй) | ] 
N == N N 
H 


64. 


65. 


66. 


67. 
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(ix) on oe у ө ө (xii) C 


(a) 1, 11, lii, iv, V, vi, viii, X, xii 1, ii, iii, vi, viii, х, х1, хи 
(c) i, ii, iii, iv, v, vi, vii, x, xii E 1, ii, iii, v, vii, vili, ix, x, xii 
For the following compounds, which nitrogen is the least tendency to be protonated? 
"o di | 
с” № \ 
MEM, 
N 
d a 
(a) Nitrogen indicated by arrow "b" (b) Nitrogen indicated by arrow "a" 
(c) Nitrogen indicated by arrow "c" (d) Nitrogen indicated by arrow “а” 
Using the VSEPR model, predict which atoms pointed by an arrow have SP? hybridisation. 
(Note: not all the lone pair electrons are displayed) 
O 
| / _. H3C——OH NE" 
G) HC —C (i) / (ш) Н;С--СН; 
gs 
H 
H H О 
| \ 2 =с— 
(iv) H Pi Ch (29 90-ы ыу Hee 
NH; / 
O 
О 4 
И 2 „у НЗС — C 
(vii) НСС (уш) \ 
\ O —H 
Cl 
(a) i, ii, iv, viii (b) i, iii, v, vii (c) ii, iii, v, vii (d) ii, iv, v, viii 
Arrange the following compounds in order of their acidity. (most to least) 
(i) CH,CH,OH (ii) СЕН,СО,Н (ii) СЕ,НСО,Н 
(iv) CF,COOH (v) CH,CO,H 
(a) iv>ii>ii>v>i (b) іу>Ші>іі>і>у 
(с) v»ii»ii»iv»i (d) v»ii»iv»ii»i 
Rank the following intermediates according to the stability (most stable first). Explain 


your choices. " » а 
(а) СЊСЊСН, CH, CH, CHCH ;CH;, (CH; )» CCH;CH,, (CH3)3 C 
C 


(b) CH,CH,CH, CH,, CH, CHCH,CH;, (сн,), CCH,CH,, (CH,), С 
Ө Ө Ө 

(c) CH,CH,CH,CH,, CH, CHCH,CH,, (CH;), CCH,CH, 

(d) Сн, CH,CH:, C,H,CH; (C,H,),C 


1.11 


СНАРТЕК ОМЕ 


68. Which of the following base has the most acidic conjugate acid? 


NH; NH» 
(i) NH, (i) CH,CH,NH, (ш) CY (iv) EY 
Ом 


РКЬ 4.74 3.19 9.37 13.0 
(а) 1 (b) ii (с) ш (d) iv 


69. What is the structure of p-nitrobenzenesulfonic acid? 


СНэ5О;Н SO3H 
„Л eT 
ON О 

СОН СН›СО»Н 
"И "| 
ОМ ОМ 


70. Which of the following compound has the highest boiling point? 
(а) СН.ОСН, (b СН.СОСН, (с) СН.СНОН (d) CH,CO,H 


71. Which are secondary alkyl alcohols among the following? 


(i) (i) . Gi — 
n OH "i OH 


Br 
(iv) (у) ус (vi) 
iv у Cl vi Ра 
ОН 
(vii) (уш) CH,OH (ix) CH,CHJI 
vii P viii ix 
(a) vii (b) ii, iv, vi (c) i vi x (d) ii, vii 


72. Which is the electronic configuration that describes Na*? 
(а) 1S?, 25?, 2P6 (b) 15, 252, 2Р©, 35?, 3P6 
(c) 195,25 (d) 15*,25*, 21%, 35° 


73. What is the Lewis structure of CH,— CH, — CH, - CHO? 


aM ШЕ 
(a) н—с—с—с—с—0 (b Н-6С-6-0-с-9 
ян н н H H H H 
E AN 
(с) Н--С--С--С--0--С (d) H с C С--С--0 
H H H H H H 


74. 


75. 


76. 
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Which Lewis structure(s) is(are) correct? 


Tor 
(i) н—о=0—н (ii) H—N =N —H 
H H 
lo ее О | ee 
(iii) H-N —о: (iv) нс —С1? 
Н Н 
(а) iii (b) плу (c) iii, iv (d) i, iii 
Which molecules are non-polar? 
(i) NH, (ii) CO, (ш) НО 
(iv) CF, (v) Br, (vi) BF, 
(vii) CH,Cl, (viii) H,O, 
(a) ii, iv, v, vi (b) i, iv, vi, viii 
(c) iii, iv, v, vi (d) i, iii, vii, viii 
Which of the following is the most stable alkene? 
CHB 
а) Psoe- NCH (y з-с? 
CH i | “н У C2H5 < м C2H5 
H 
© PH go а (CH3pCH. |  ^CH(CH3)5 
CH," “чсн; (CH3)5CH ^^ ^CH(CH3); 
OH 
Conc. H* 
» Major products? 
COOH 
(a) A (b) Ley 
COOH 
(с) (9) 
О 
О 


1.13 


СНАРТЕК ОМЕ 


78. 


79. 


80. 


81. 


82. 


83. 


Hyperconjugation is best described as: 

(a) delocalisation of p electrons into a nearby empty orbital 

(b) delocalisation of o electrons into a nearby empty orbital 

(c) the effect of alkyl groups donating a small amount of electron density inductively into 
a carbocation 

(d) the migration of a carbon or hydrogen from one carbocation to another 


OH 


Which of the following statements best explains why 1-propyne can be deprotonated by 

the ethyl anion (CH,CH, )? 

(a) The acetylide anion is a stronger base than the ethyl anion. 

(b) Ethane has a lower pK, than acetylene. 

(c) The lone-pair orbitals in acetylide anions have more s character than those in alkyl 
anions. 

(d) The acetylide anion is a weaker base than an alkyl anion. 


Which of the following statements is NOT true for ethylene (CH, = CH,) molecule? 
(a) Both carbons are sp? hybridised. 

(b) C=C bond length is shorter than the C-C bond length in ethane. 

(c) The two C=C bonds are equally strong. (one is pi and the other is sigma.) 

(d) The entire molecule has a planar geometry. 


Which of the following is the product of the reaction between AICI, and CH,OCH,? 


Cl CH Cl "T 
|_ 3 = 3 
(a) cI- Ai- Ò © ci-AÍ- O7 
| он ACH; 
Cl Cl 
Cl Cl 
+ + „CH3 = + 
(с) С1-АЇ-О (d) CI- Al- СН3ОСН» 
| уен; 
СІ СІ 
The acidity for the following compounds increases in the order 
Cl 


| 
(i) CH,CH,CH,CO (її) CH3CH;CHCO)H (іі) CH,CH,CH,CH,OH 


(a) i<ii<iii (b) ii<iii<i (c) ш<і<й (d) й<і<ій 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 
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The relative acidity of the underlined H in each of the following is in the order 


О 6 H Но 
@) (ii) (іі) CH,-C=C-H 
m~ з 
(а) i>ii>iii (b) і>ій>й (c) ii>i>iii (9) й>ій>і 


Which of the underlined atoms in the molecules shown below have sp hybridisation? 


(a CH,CHCH, (b) CH,CCHCI (с) CH,CH,* 
(d) HCCCH, (e) CH,CN (f) (CH,),CNNH, 
(a) dandf (b) d, eandf (c) а, cand d (d) b, d ande 


A compound O< shows a large dipole moment. Which of the following resonance 


structures can be used to adequately explain this observation? 


о 4 9ӘС»4 w OY m LX. 


(a) i (b) iii and iv (c) ii and iii (d) iv only 
The nitrogen in trimethylamine is 
(a) sp? hybridised (b) sp? hybridised 
(c) sp hybridised (d) зрза? hybridised 
The acidity of the protons H: 
| NE 
(i) CH3CH2CCH3 (а) СНҘСН;ОССН; (11) СН;ҘСНҘОССН;СОСНҘЭСН; 
(a) i>ii>iii (b) i>iii>ii (с) ii >i>iii (d) iti>i>ii 


Which of the following is not a valid resonance structure of the others? 


а) AYN e Ж 
(с) өү Мм (d) mdi 


Which is(are) the correct orbital hybridisation (s) for the C and N atoms in the following 
structures? 


(1) CH,CH, (ii) CH,=CH, (iii) NH, (iv) HC=CH 
өр” 5р өр” эр’ 
(a) i (b) ii, iii (c) iii, iv (d) i, iii 
Which allylic carbocation is the most stable carbocation? 
e e 
(а) CH,- CH = CH - CH, (b СН,-СН-СН- CH - CH, 
© 
(с) СН;-СН-СН- c — CH4 (d) All have same stability 


CH; 
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92. 


93. 


94. 


Rank the following molecules in order of decreasing acidity (increasing рК ) 


О 0 оо О 
Q Д (i) НД, HD к ok ү 
О 


H OH OH НзС ОН 
(a) ii»ii»i»iv (b) iii» ii»i»iv 
(c) i»iv»ii»iii (d) iv»ii»i»ii 


Which among the following carbocations is most stable? 


per А " 
(a) А (b) СН-СЊ (о) C) (d) CH; - CH- CH; 
© 
Which of the following statements about resonance structures is false? 
(a) Individual resonance structures are imaginary, not real. 
(b) Resonance forms differ only in the placement of their n- or non-bonding electrons or 
unpaired electron. 
(c) Different resonance structures of a substance do not have to be equivalent. 


(d) In valid resonance structures, all atoms from the second row of the periodic table must 
have an octet of electrons. 


GENERAL ORGANIC CHEMISTRY 


LEVEL 2 


Single and Multiple-choice Type 


1. 


The strength of the following bases decreases in the order 


Ls 


(i) CH,O* (ii) CH, (іі) NH; (iv) CH4C- O 
(a) i»iv»ii»ii (b) ii»iv»i»ii 
(c) і>іі>і>іу (d) iv>i>ii> iii 


. Which of the following is not a resonance structure of the others? 


@) 29 (b) Сү; © 29 (d) er 


. Rank of the following three compounds in decreasing order of basicity is 


O 
| МН; NH2 
(i) А (ii) e (ii) Ф 
(a) ii»i»ii (Б) iii»ii»i (с) ii»i»iii (d) ii» iii 


. Compare the hybridisation of the central carbon atoms in carbon dioxide (CO,) and allene 


(H,C = C = СН,). Which statement is correct? 

(a) The hybridisation types of these two carbons cannot be compared because of large 
electronegativity difference between carbon and oxygen in CO, that does not exist in 
allene. 

(b) The hybridisation of carbon in CO, cannot be determined, because the lone electron 
pairs on oxygen do not allow for angle measurements that are necessary to determine 
the hybridisation involved. 

(c) In CO, the carbon is sp? hybridised, but in allene the central carbon is sp hybridised. 


(d) In CO, the carbon is sp hybridised but in allene the central carbon is sp hybridised. 


. The strength of the following bases decreases in the order 


(i) Br? (1) F° (ш) NH,° (iv) CH,° 
(a) iv» ii»ii»i (b) iii 2iv»i»ii 
(c) і>і>Ші>іу (d) iv>i>ii>iii 


. Choose the following species that would be predicted to be aromatic according to Hückel's 


rule. 
H H H H 


i ii) „А iii 
ө (7; uer e 


(a) i (b) ii (c) iii (d) іалай 
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7. 


10. 


11. 


12. 


Rank of the following three compounds in decreasing order of basicity is 


O 
| МН; NH2 
(i) a (ii) 4 (iii) С 


(a) ій>і>й (b) ій>й>і (с) ii>i>iii (d) й>ій>і 


. Which of the following phenol would be the most acidic? 


Oy 
o O ы (у e 


ZN O 


C7 
(©) Гу (а) O 
HO HO 


HO CH3 
N 
HO H 
OH 
(a) C,H,NO, (Ы СНО, () C,H,NO, (d) сн, мо, 
ОМе 
dil. H9SO4 
pur > Major product is? 
OMe OH O O 
o ы ДО 
О 


Which is an acceptable resonance structure for the following drawing? 


н © 
28-0. < А 


Н СН» 
e Ф 
(a) CH3CH – OH (D CH; =0 - CH; 
e e 
(c) CH2CH20 (d) СН;СН-ОН 


In allene (Н.С = C = CH,), the terminal carbons are sp? hybridised. Each of the two terminal 
H.C groups are situated in such a manner that the two "terminal" planes are 90° from each 
other. Other compounds with double bonds on successive carbons may also exist. They 
are called cumulenes. What is the relationship between the two terminal Н.С groups in а 
cumulene containing three consecutive double bonds (Н.С = C=C = CH)? 
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(a) They are in perpendicular planes. 

(b) They are in two planes 60? from each other. 
(c) They are in the same plane. 

(d) They are in two planes 120? from each other. 


O 
4 р || ) саладан > Product is ? 
O 
(a) О (b) \ 
O 
(с) OX (d) None of these 


14. Alkyne hydrogens are more acidic than alkene or alkane hydrogens because 
(а) The alkyne carbon has higher 's' character. 
(b) The anion formed is more stable. 
(c) The electrons in the sp orbital are closer to the nucleus. 
(d) АП of the above. 


15. Which of the following is expected to be the least basic? 


NH; 
(à CH,CH,CH,NH, (b) CX on, 


16. HO 
< dil. H9S04 


» Major product is? 


О 
Me 
HO d 


О O 
ш eS ч AM 
HO NN 
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17. The acidity of the protons Н in each of the following is 


H 
E H 
(i) (ii) С) (iii) A 


(a) i>ii>iii (b) й>ій>і (с) i>iii> ii (d) ій>і>й 


18. The acidity of the protons H in each of the following is 


OH OH 
HO О О ОН 
| .. HO О sds 
(i) | (ii) (iii) 
22 
HO О g^ о 
О О 
О 
(a) i»ii»iii (b) iii»ii»i (c) i»ii»ii (d) Ш>і>й 


19. Identify correct acidic strength order in the following compounds 


HO OH 
HO. „ОН тв” 
oa | С. | » 
OEt 
OEt 
(a) i»ii»iii (b) ii>iii>i (с) i»i»iii (d) ii»i»ii 
20. Identify correct acidic strength order in the following compounds 
HO OH 
HO. _OH све 
В 
МО» 
МО» 
(a) i»ii»iii (b) iii»ii»i (с) i»ii»ii (d) iti>i>ii 


21. m correct acidic p order in the following compounds 


О H3C О 
L 
N T 


(a) i»ii»iii li»ii»i (с) i»ii»ii (d) iti>i>ii 
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22. Identify correct acidic strength order in the following compounds 


| 
D и xy н y 
(a) п>1> Ш li»ii»i 


(c) i»ii»ii А iii >i>ii 


23. Identify correct acidic strength order in the following compounds 


H 
H H | 
N 
N, O @ оз „хо (iii) ва 
C 2 \ 
н 
(a) i»ii»iii (b) ї>ій>і 
(c) i»ii»ii (d) iti>i>ii 


24. Identify correct acidic strength order in the following compounds 


CH; 


(a) i>ii>iii (b) й>ій>і 
(с) i>iii>ii (d) ій>і>й 


25. Identify correct acidic strength order in the following compounds 


(ii) 
HO 


OH OH 
(i) (ш) 
(a) i»ii»iii (b) пи>Ш»>1 
(c) i»ii»ii (d) iti>i>ii 


122 = os 


26. Identify correct acidic strength order in the following compounds 


o (i) 0 
H 
© H 
О 
н 
(iii) 
(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii (d) iti>i>ii 


27. Identify correct acidic strength order in the following compounds 


(i) 
(i) H H 
^^ ii) 
S H 
S 
(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii (d) п>1> Ш 


28. Identify correct acidic strength order in the following compounds 


H(ii) 
© 
HCN еН» 
№ (iii) 
(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii (d) Ш>і>й 


29. Identify correct acidic strength order in the following compounds 


HO О 
(1) (iii) 
HO OH 
(a) ї>і>ій (b) ii>iii>i (c) i»ii»ii (d) Ш>і>й 


30. The acidity of the protons H in each of the following is 


Ме; PMes 
CH е > (ii) CQ ~ ГУ (iii) ate 


i>il> iii ii >iii>i (с) і>і>іШ (d) ш>1ї>п 


31. 


32. 


33. 


34. 


35. 


36. 
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The acidity of the а Н іп each of P р“ 15 


N 
=>; 7 
о=©5 SC 
d^ ш 


н 
(a) i>ii>iii ii >iii>i (c) i»ii»ii (d) ii>i>ii 
Identify correct acidic strength order in the following compounds 
Жоға ОК 


(a) ii>ii>i ii >iii>i (c) i»ii»ii iii >i >ii 


Identify correct acidic strength order in the following compounds 


I (ii) oa (iii) H 


(a) i>ii>iii ii >iii>i (c) і>ій>і (d) ii»i»ii 


Identify correct acidic strength order in the following compounds 


H H 
Ж " А. в Д 
О О 5 5 
LZ | | ш. 

(a) i>ii>iii (b) üi»ii»i (с) i>iii>ii (d) ій>і>й 


Identify correct acidic strength order in the following compounds 


H H 
NC CN INE NC № СМ 
@ (ii) у= (ii) 
H 
NC CN 
NC CN 
(a) i» ii» iii (b) й>ій>і (с) і>ій>й (d) iii» i» ii 


E correct acidic strength order in the following compounds 
OH 


с. (ii) С (iii) | = 
» 


ii»ii»i i >iii>i (c) i»ii»ii (d) ii>i>ii 
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37. 


38. 


39. 


40. 


41. 


Identify correct acidic strength order in the = compounds 


OH 
HOOC 
HOOC 
(iii) 
HO 


(a) i»ii»iii (b) п>РШ»>1 (c) i»ii»ii (d) ш>1ї>п 


HOOC 


= 
— 


Identify correct acidic strength order in the do compounds 


t-Bu 
HOOC 
. HOOC 
(1) (ii) (iii) 
t-Bu 
(a) i»ii»iii (b) üi»ii»i (c) i»ii»ii (d) iii»i»ii 


Identify correct acidic strength order in the following compounds 


HOOC HOOC 
TO. à 
NO; CN 
HOOC 
(iii) Үл 
CH; 
(a) i>ii>iii (b) й>ій>і (с) i>iii> ii (d) ій>і>й 


Identify correct acidic strength order in the following compounds 


HOOC 
HOOC 
(i) (8) 
ХО; 
ОМ МО» 
ХО; 
HOOC NO; 
(iii) Ww 
ХО; 
(a) i>ii>iii (b) ii>iii>i (c) i>iii>ii (d) ii>i>ii 


Identify correct acidic strength order in the following compounds 
HOOC HO3S HO 


(i) (ii) (iti) 


О 


(a) i>ii>iii (b) й>ій>і (с) i>iii> ii (d) ii>i>iii 


42. 


43. 


44. 


45. 


46. 


47. 
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Identify correct acidic strength order in the following compounds 


HOOC сн; HOOC H HOOC H 
@) (ii) (iii) 

H3C сн; СГ “сн; H СН; 
(a) i>ii>iii (D) н>ш>1ї (c) i>iii>ii (d) iti>i>ii 


Identify correct dipole moment order in the following compounds 


О О 
@ (ii) we (iii) 
ЕС А Б CH H3C 


3 
(a) i>ii>iii (b) і>Ші>і (c) i>iii>ii (d) iii»ii»i 


Identify correct dipole moment order in the following compounds 


МО» 
МО» МО» 
HC CH; 
(i) (i) (ii) 
H3C СН» 
CH; 


(a) i>ii>iii (b) üi»ii»i (с) i»ii»i (d) ій>і>й 


Identify correct dipole moment order in the following compounds 


Cl Cl Cl СН» С Cl 
(i) к= (ii) = (11) = 
H3C CH3 H3C H Cl Cl 
(a) i»ii»iii (b) п>ш>1 (с) i»ii»ii (d) iii >i>ii 


Identify correct dipole moment order in the following compounds 


СІ 
СІ СІ 
ау €. ^ i) p (iii) C 
а 
СІ 


(a) i»ii»iii (b i»ii»i (с) i»ii»ii (d) ii»i»ii 
Identify correct acidic strength order in the following compounds 
HOOC СН; НООС Н НООС Н 
(i) (ii) (iii) 
NC CH; Cl CH; H СН; 


(а) i>ii>iii (b) ii>iii>i (c) і>ій>і (d) iti>i>ii 


EEJ onm os 


48. 


49. 


50. 


51. 


52. 


Identify correct stability order in the following compounds 


CH} СНУ сн; 

(i) (ii) (iii) 

H3C СН» СН» 
(a) i»ii»iii (b) і>Ші>і (гу 1»m»u (d) ii»i»ii 
Identify correct stability order in the following compounds 

* + 

a Pas ae 
0) 10 (ii) LJ (iii) 
(a) i>ii> iii (b i»ii»i (c) i»ii»ii (d) ii»i»ii 


Identify correct stability order in the following compounds 


CH3 CH3 
CH3 NH _/ МН _/ 


H3C M л А / 
CH 3C —CH + 
H3C—C_ 
СН: 
(a) i»ii» iii (b) й>ій>і (с) ii»iü»i (d) ii»i»ii 


Correct order of stability of the following carbocation is 


Ф Ф Ф Ф 
СН» СН» СН» CH, 
(i © (i) © (ii) а (iv) 
CH3 
СН» Ср» н cD; 
(a) і>і>Ші>іу (Б) i»ii»iv»iii 
(с) üi»i»iv»ii (d) i»iv»ii»iii 
Which nitrogen in LSD is most basic? 
2 О 
H-N ДЕО) 
СС (2) C-N(C2H5)2 
1 
СНз 
(а) (b) 2 


1 
(c) 3 (d) All are equally basic 


53. 


54. 


55. 


56. 
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Which one of the following ion is aromatic? 


7 wl) o СР (d) қа 
OH Ф H 


(ii) A, (iii) о. (iv) 


(a) i, ii, iii, iv (b) i, ii, iv, iii a i, Ш, li, iv іу, iii, ii, i 


Arrange the following in decreasing order of their solubility in water or extent of hydrogen 
bonding with H,O 


(i) Ө (ii) lÀ (iii) й \ 


О О О 
(a) i, ii, йі (b) iii, ii, i (с) ii, iii, i (d) iii, i, ii 


The decreasing order of basic strength is 


(a) i>v >iii> iv >ii (D) iv>i>v>iii>ii 
(с) v>iv>i>ii> iii (d) iv» v»iii»i»ii 


57. What is the major product obtained from the following reaction? 


6) 
|| 
ж 
Н-О-СН;-СН 1 mole NaOH 
le e 
a 
H 
1 | 
|| 
C- OH С-09 
| | 
(а) H-0O-CH;-CH (b) Hester асу. 
| 
H-N: H-N-H 


1.27 
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О О 
сон Сое 

(с) $- ci eu (d) А 
H-N-H H-N*H 

H H 


58. Allthe following are the resonance structure of one another except 


e 
HN НМ 
e ipe 
N'-O Б e 
o ;N =© 
O 
HN H2N 
e 
© C @) Q 
\ 
+ а а, 
N-O Ж -0 
о О 


59. Which of the following shows minimum heat of combustion? 
2 
(c) CI (а) СС 


60. Arrange the following in the decreasing order of their acidic strength 


.. HOOC .. 
(i) a (ii) с=с 
H H H COOH 
НООС. ^H HOOC., >н 
(ш) 7050, (iv) EU 
H CH; H^ H 


(b) iv»ii»ii»i 


(a) i>ii>ii>iv 
(d) i»ii»iv»iii 


(c) і>і>іу>Ші 
61. Arrange the following hydrogens in the order of their acidic behaviour 


= © 
Н-С-С Н 
ua N^ 
(i) ЕШ 


| 
H 
(i) 
(a) i>iii>ii (b) й>ій>і (с) i>ii>iii (d) ій>й>і 
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62. Which of the following acid gives evolution of CO, with NaHCO,? 
О ОН 


НО NO, HO O 
(i) О (ii) (iii) | 
HO | HO О 
О 


МО» 
СООН 
| COOH 
(iv) (OL (v) 
COOH 
COOH 
(a) i, iii, iv, v (b) iii, iv, у (с) ii, iiiv, v (d) i, iii, iv 


63. Maximum resonance energy is known for 


(04) A 

(a) (b) 

: 
VIV VI 


64. Arrange the following in the order of their heat of hydrogenation, when all of them are 
converted to n-pentane 


H3C 
O ANAN (ii) = 
- СН; 

тт == == ; Me m 

(iii) \ (iv) --СН 
Ме С” 
(a) і>Ші>і>іу (b) i»iv»ii» iii 
(c) iv>ii >i> iii (d) i»iv»ii»i 
65. Most acidic hydrogen among the following is 
(a)HO 
Dem 
OH(d) ‘OH(c) 

(а) a (b) b (©) с (d) d 


66. In which of the following molecule the mesomeric effect does not operate? 
Ф ase e 9 
N(CH3)3 :0 - CH; N=N NH-C-CH3 


(a) © (b) O (с) © (d) 


EEJ canos 


67. Which is not carbene out of the following? 


Br 
(a) :CH, (b) :CCl, (c) << (d) :ССІ, 
CI 
68. Out of the following reagents, pure electrophiles are 


(P) RN (о) :са, (R) CH? оно (DH? (U) маг 
(а) Q,R, LU (b Q,R © Q,R, ST (d Q,R,S,T,U 


69. Select the correct statement 


(a) (RR is more basic than 4 | 
NS О 
(b) is more basic than ( ф 
> .. 
E Т 
Н 


09 
|| 
is more basic than CM Cro 
О 


(с) 
(d) All of them 


70. Which of the following is most basic? 


(a) ee (b) оф (с) go (d) AUC 
Ó О О b О 


71. Which of the following is most basic? 


М 

(а) ~ < (b) | 
VM > 
22 
N7 | N 
N Ж < 

(© Z | (д) ее 

` N 


72. Which is the least likely protonation site in the conjugated alkene shown below? 
aà 


(а) а (b) b (с) c (d) d 


73. 


74. 


75. 


76. 


77. 


78. 
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Which of the following is the most stabilised carbocation? 


OMe OMe OMe OMe 
ои (b) ои (с) “ти је (а) э 


Which one of the following compounds would you expect to be the strongest carbon acid? 


9 О 


О 
(а) A (b) CH,(COOEt), (c) CH,COCH,COORt (а) КО 
О 
Which of the following is a pair of resonance structure? 
+ 
a РЕ N 
СТ CX (b) KW. oN 
n > + О OH 
Du @ A ИРЦ 


Rank the following carbocations in increasing order of stability 


(i) (ii) a (iii) "ке (iv) is 


(a) iv <iii <i<ii iv <i<iii<ii iii <ii<i<iv i<iii<ii<iv 


In which of the following option correctly follow aromaticity? 


. Е ` | (^ 
Q "үт “ОО “б 
(vi) e (vii) 
N 


(a) i, iii, iv, vii (b) iii, iv vi, vii (c) i, iii, iv, vii (d) i, iv, vi, vii 


Which of the following is the correct order for decreasing order of heat of hydrogenation 
(magnitude)? 
Me Me 
Noc ни“ 
ОДН ШС 
= ES 
H^ “ме СН» 
Ме Н Ме. Н 
(iii) >= Ме (iv) 2-02. Ме 
Н Н С=С. 
Н Н Me~ H 


(a) i»i»ii»iv (Ы) і>і>йі>ім (о) іу>Ш>і> (d) і>і>і>іу 


ЕЕ = он 


79. Among the following canonical structures of pyridine, the correct order of stability is 


DC ЕЕ 


(1) Gi) бі) Gv) (v) 
(а) (1=у) > (и =iv) > iii (b) (ü-iv)»(i-v)»ii 
(c) (i=v) > iii > (ii 2 iv) (d) ш>(і-іу)>(і-у) 


80. The correct order of stability among the following canonical structures is 


Ө 
О МН | н || ЫН 
С + > С 
u^ S Sg H^ у ^H н М2 “н 
(i) (ii) (iii) 
(a) i>ii>iii (b) i>iii>ii (с) ПР1>Ш (d) iti>i>ii 


81. The most stable canonical structure of the given molecule is 


| 
О 
Ө 
em [2] D І Ө 
| | " 
ОФ l 20 Ф ZO 
(a) oF b) YG (c) ^ (d) 


82. Which of the following order is correct for the acidity of indicated H-atoms? 


(a) (1 »(H2 »(H)3 (b) Юз >92 >91 
(c) (#92 >91 >з (d) @1 >03 >92 


83. Which is the least likely protonation site in the conjugated alkene shown below? 


(c) 


Ө у 
(b) 
(a) a (b) b (с) c (d) d 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 
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Which of the following carbanion is most stable? 


Ө Ө 
@ P () p^ 9 © a (d ње ~ 


Identify correct order of electron ~ in benzene E for the following compounds 


"OO "ero » Ср» СС 


iv >i>iii >ii iii >i >iv >ii (c) 1>Ш >iv >ii iii >ii >i >iv 


Which of the following is antiaromatic? 


9 o. Мұ a 
ras (b) ( P (9 | 2 (d) | hai 
N О 
The correct order of pK 15 
ii СООН соон COOH 


(b) HCIO, > H,SO, > HNO, > HNO, 


(c) HOCI > HOF > НОВ! > HOI 
(d) H,O, > ROH > HO (К = Et group) 


Which of the following is the strongest base? 


ej (b) Cy (с) С (d) 5 


Among the following compounds which nonaromatic? 


ЖЕ 
Â e( X (c) | e (~ 


Identify correct order of heat of hydrogenation 


оболео rO 
дом o (T1 CI 


Dipole moment of which compound(s) is/are not zero? 


ot) CO „© 


(а) / 
S 


| 1.34 | СНАРТЕВ ОМЕ 
92. Which of the following is/are aromatic? 
О 
i W 
b d 
(b) се) | Сет 
О _ н О 
н 


Which of following represent the correct order of acidity? 
О 


93. Whi 
О О ct 
(a) У Е PS р Аа < ы 
СІ Вг СІ 
‚< д o Х 
о 0< Ио КА 2 СҮ < Су“ 
CH; 
лапон: CA 


(d) Ph-O-CH,« Ph-CH,-OH « Ph-OH « Ph- C- OH 
94. Which of the following is correct? 
Me COOH Me H 
(a) c= Е > с=с (acidic strength) 
H^ H H COOH 
С1 С1 С1 
b о 4 > be =c < dipole moment 
i H^ “н H^ x i 
N N 
(с) О an > ~ (basicity) 
O O1 
M N COOH M М 
ез№ PA езе. 7H а; 
а С=С С= acidic strength 
(d) НО? Ун > НО ““<оон ( gth) 
95. Which of the following molecules have dipole moment? 
F H H 
АХАе--с--с--с С еее“ 
(а) eo (b) о 
Е 


(©) 


кт], 


GENERAL ORGANIC CHEMISTRY ЕЗ 
96. СН, - CH, – МН, 0° ур]; Products of the reaction are: 


НСІ 


|| 
(а) CH,-CH,-OH (b) Ека © Et-C-H (d) Et-ONO 


97. Identify correct order of rate of dehydration 
OH 
OH Pus 
(a) Q < “ОЛ (b) m m А 
Me СН» 
OH 


OH OH 


OH 
"OUO = 
> < 


98. Choose the constitutional isomer(s) of epinephrine (among following structures) 


CH3 OH CH3 
, N : N 
i) wot +, H ш) H 
OH OH 
HO HO 
HO 
OH 
(iii) «o У" H 
N, 
СН: 


(а) 1 (b) ii (с) iii (d) i & ii 


99, 2-phenyl-2-propanol can be prepared by treating which of these compounds with MeMgBr 
followed by hydrolysis? 


O О 
@) C (b) СУ 
7 
° e "oig 


100. Choose those that are resonance structures of protonated methyl vinyl ketone. 


e H 
(ғ 
сс 
NN 
H/ “с^ “он; 


protonated methyl 
vinyl ketone 


БЕЛ ском 


.._H LH . Н 
ME. 7 LOT 
(i) " Gin c 3 (ш) Се „СН 
Н 69 ^он, РА А “ен Ж е “ен; 
H H 


(a)i (b) ii (c) ій (d) iand ii 


101. Which of the following acid will give isopentane on decarboxylation with soda lime? 


COOH COOH 
(a) СНҙ-С-СН;-СН; (b) CHy-CH-CH-CH 
CH; сн, 
СООН 
(с) ©н,-сн-снә-сн, (а) аас л 
CH3 CH3 
102. Which of the following alkane can not be synthesised by Wurtz reaction in good yield? 
(a) (СН.),-СН-СН,-СН-(СН,), (b) (CH,),CH-CH,-CH,-CH-(CH,), 
(с) CH,-CH,-C(CH,),-CH,-CH, (d) CH,-CH,-CH,-CH, 
103. 2 — zu #5 > product and intermediate form is/are: 


( @ 
(а) F (b) (©) (d) 
27 OH OH 


104. Among the following pair(s) of compounds identify enantiomeric pairs 


Me Me 
Me, „Et Me. „Et Cl H H СІ 
(a) X and X (b) " 
Et Me Me Et 
H Cl Cl H 
Me M 
Me Me B 7 
І Br 
о Н—>а CI——H (а : 
а wd gg ® and ! 


+ 
105. HS possible products obtained is/are 
H3C CH; 


106. 


107. 


108. 


109. 


110. 


111. 


112. 
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а (ехсеѕѕ) 
EtMgB H2SO0 1) Вг›/Н>О/ЛМаОН 
Же = (А) A 5, (B) © Вън: » (С); Products B and C are 
Ó H30 (ii) H30* 
HO 


OH 
@) OX ъ у © (d) 


Which statement is/are correct in the following? 

(a) Allyl bromide gives Są reaction but vinyl chloride does not. 

(b) Primary alkyl halides can give 5,, or 5,, reaction. This depends on the structure of 
the substrate and nature of solvent. 

(с) CH,-CH-2CH-CH.I reacts with KCN to give mixture of two isomeric products. 

(d) CH.-CH -O-CH,Br is less reactive than tert. butyl bromide for 5,; reaction. 


Test for identification of But-2-ene and benzene is 
(a) Tollen's Reagent test (b) 1% Alkaline KMnO, 
(c) Iodoform test (d) Вг, + Н,О test 


Identify the reaction that follows 5,, path 


(a) ONa H > D (b) Nal/Acetone + >— СІ >» 
І 
(c) NaSH + Ж DMSO (d) NaN; + /”N ANI DMF 


Among the following compounds, which liberates F on reaction with MeO? 


F F F F 
NO5 
(a) (b) (c) (d) 
OMe МО; ХО; Ме 


Identify reagents used for the following conversions 


| 
Ме-С-МН) —> Ме-Сем 


(а) Р,О,/А (b) NaCl/A (с) POCL/A (d) ALO,/A 

Among the following reactions, which form salicylic acid (after acidification)? 
OH OH 

(a) © + CHCI, + NaOH —> (b) © + СС + NaOH —> 
ОН СООН 


(с) © + СО, + NaOH —> (d) + NaOH — 


1.37 


БЕЛ ХОС 


113. Choose the order for increasing boiling point of the following compounds. 


O. „Н Ох „ОН 
Ох „ОСН; B 
~ 
(i) (ii) (iti) 
СН» ОН 
@) (i) Gii) (i) (1) (ш) 
increasing increasing 
(a) boiling — ——* (b) boiling — ——* 
point point 
(1) (ш) (ii) (ii) (iii) (i) 
increasing increasing 
(c) boiling — ——»* (d) boiling — ——* 
point point 
NO; 
114. ; identify reagent which reduces both groups 
н 
О 
(а) NaBH, (b) ҺАН 


(c) Zn-Hg/HCl (d) NH,-NH,/OH-/A 


115. For the given compounds, correct statement is/are 


|| il Т 
(i) ње-С-0- | (8) Шан (iii) mc-o-6-( | 


СН» 
(а) iand ii are positional isomers 
(b) ii and iii are functional group isomers 
(c) i and iii are metamers 
(d) i and iii are positional isomers 


116. Choose the order that has the following compounds correctly arranged with respect to 
increasing solubility in water. 


О 
ф Жаа ы Озы, @ о | og 
О 
шш) PO ee ы 
OH 
(і) — @ (ii) (i) (ii) (ш) 
(a) increasing ————> (b) increasing ————> 
solubility solubility 
(c) i НА (а) P шай а E 


solubility 


solubility 
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117. Which of following order is/are correct for acidic strength? 


COOH COOH COOH 
eCY CI аны 


ЕЕ = „СООН Ets = LH 


(b) - =С 
ОН ^ не“ ~“ ~соон 


СООН СООН 


© СООН 

ОХО «ОО 

HO. OH 
"De eem 


118. Which has non-zero dipole moment? 


O = 
@) [>= | (b) a 
| E 


— 


© | @ но-( 5 он 


CH; 
119. Compound (A) —“#0:_, Фе 
CH; 


Compound (A) can be 


сн, 
(а) СІ (b) e 
а. CH; 
CH; 
© [ - (d) СІ 
СН=СН» CH; 


120. Which of the following gives glyoxal as one of the product on ozonolysis? 


(a) A (b) а 
H,C=CH 


(с) H,C=CH-CH=CH, (d) Benzene 


121. In which of the following reactions the rearrangment of carbocation is involved? 


Me dil. H9S04 Me 
(a) Par aee (b) CH; H-Cl 
SS Дана, 


IEEE 


Me Me dil. Me Ме (i) ByH6/THF 
Ө маме aoe М ӘНИ, 
Ме Ме дік KMNO4 Ме \ (ii) СНзСООН 
122. In the given reaction, the possible structure of compound (X) is 


(Xx) conc. H9SO4 OL) ме 
А 
Ме 
ОН ОН 
(c) Me (d) Me 


123. Which of the following compounds will give or tertiary alcohol as a resultant product 
when they are treated with either 1 mole of MeMgBr ог with excess MeMgBr followed by 


? 
H,O? б ме 
о | А 
(а) P (b) PW (© 07 `o (d) Me H 
Cl OCH H OCH 
295 295 г. О H 
124. Which of the following reactions give an aromatic product? 
Ph 
Ph 
5. Br AgBF4 
(а) Ө (b) Bromas 
H Ph —2AgBr 
Ph 


Br 
AgClo w 
©) Е (d) C) 
–Ав СМ 


125. Identify the correct order of dipole moment 


О О О 
(а) ДА > ж. (b) 
Ph РЬ " 


Ph Ph 


126. Identify the correct order of heat of hydrogenation 


" ok 100700 
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MD XR “>-- 


127. Which of the following reactions give the correct product? 
СІ ОСН; 


А 
а + C9H50H —> + 
n X ш OC2Hs (Possible product) 


OCOOH; 


I OCOOH3 
Т ФЕ СНзСООН — СТ + с (Possible product) 


OEt 
OCH; 
(c) I + С2Н5ОН — СЕ + (Possible product) 
(d) tS aa tS (Major product) 
Cl OMe 


128. From the compound shown below, choose which is aromatic 


: A „ОЈ 
i 
H 
Comprehension Type 
Passage 1 
OH OH 
NO; OH 
(i) (ii) (iii) oH 
NO, МО» 
ОН ОН 
ОН 
МО» МО» 
(iv) (v) (vi) 
ко; NO; OH 
129. The correct order of Ka value is: 
(a) i» iiiv (b) iv» iii» vi (с) v>vi> iii (d) ii>i>iv 


130. Which of the following gives effervescence with NaHCO,? 
(a) ii (b) vi (c) iii (d) iv 


1.42 ХОС 


131. Which of the following pairs of phenol derivative are stronger acid than phenol? 
(a) i, ii, iv (b) ii, iv, vi (c) i, ii, vi (d) v, iii, vi 
Passage 2 


In a covalent single bond between unlike atoms, the electron pair forming the с bond is never 
shared absolutely equally between the two atoms; it tends to be attracted a little more towards 
the more electronegative atom of the two. 


This is generally represented as 
NS & AS 
—C—CI --С--СІ 
/ ж 
If the carbon atom bonded to chlorine is itself attached to further carbon atoms, the effect can be 
transmitted further as 
C-C-C--C--CI 
432 1 
The effect of Cl on C, is less than the effect of Cl on C,; however, the transmission quickly dies 
away in a saturated chain, usually being too small to be noticeable beyond С.. These influences on 
the electron distribution in o bonds are known as inductive effects. 


Electron releasing groups w.r.t. the hydrogen atom are known to have +I effect and electron with- 
drawing groups are known to have -I effect. Electron donating group increases the stability of 
carbocation and withdrawing group increases the stability of carbanion. 


132. Which of the following carbocation is expected to be most unstable? 


| 
(а) сон 6 2 МУ 
© 
He ВС 
jm DO 
© 4 @ 4 
НС НС 


133. Correct order of the m of the given carbanion is 


:Ө :Ө 
~ (ii) ae MEE wmr | NS 
ом ом 


(a) і>і>Ші>іу (b) і>і>Ші>іу 
(c) iv»ii»ii»i (d) iv»ii»i»ii 


134. Most acidic compound in aqueous medium is 


Ф 
NH, CH; 
(a) ы (b) ro^ aid 
Ф 
CH, NES 
COOH 
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Passage 3 


Benzoic acid is more acidic than acetic acid. Acidity of formic acid is more than the benzoic acid. 
Among monosubstituted benzoic acid derivatives, the ortho derivative is most acidic due to 
ortho effect. Acidity of any acid can be explained by the stability of conjugate base of the acid. 


135. Which of the following is most acidic in character? 
(a) o-nitrobenzoic acid (b) p-nitrobenzoic acid 
(c) m-nitrobenzoic acid (d) Benzoic acid 


136. Which conjugate base is most stable? 
COO? COO? 


соое COO? 
(a) or" (b) ol (©) © (d) © 
CH3 Сн; МО» 


137. Arrange acidity of the given compounds increasing order 
(i) p-nitrophenol (ii) p-fluorophenol (iii) p-chlorophenol 
(а) G), Gi), Git) (Ы) (0), (1), (іі) (с) Gi) Gii), G) (а) (іш), (ii), (і) 


Passage 4 


When (С-Н) sigma electrons are in conjugation with pi bond, this conjugation is known аз 
о (С-Н) л conjugation, excessive conjugation or hyperconjugation. 
(i) Compound should have at least one sp?-hybrid carbon of either alkene, alkyl 
carbocation or alkyl free radical. 
(ii) o-carbon with respect to sp? hybrid carbon should have at least one hydrogen. 
(11) Resonating structures due to hyperconjugation may be written involving “по bond" 
between the alpha carbon and hydrogen atoms. 


H Ө H 

Lp ¥ H Ө Ф 1 Ө | Ө 
Н-С-СН-СН; <—» Н-С-СН-СН; «—>H С-СН-СН; «—> Н-С-СН- СН; 

H н н He 


In the above resonating structures there is no covalent bond between carbon and hydrogen, and 
from this point of view, hyperconjugation may be regarded as "no bond resonance". Actually 
the hydrogen atom is not free from the carbon. These resonating structures only suggest that: (a) 
there is some ionic character between С-Н bond and (b) carbon-carbon double bond acquires 
some single bond character. 


We can explain the stability of alkene, carbocation and carbon free radical on the basis of 
hyperconjugation. 
1 
Heat of hydrogenation 


Stability of alkene < number of 0-H ос 


138. Which of the following statements are correct for C,H.-CCI,? 
(a) ССІ, group is electron withdrawing due to the -I effect and reverse hyperconjugation. 
(b) ССІ, group is meta directing due to the -M effect. 
(с) ССІ, group is o, p-directing because it is +R group. 
(d) СС], group can exert +M effect. 


1.44 ском 


139. Which of the following has the lowest heat of hydrogenation? 


140. Carbon-carbon double bond length will be maximum in which of the following 


compounds? 


(a) СН,-СН-СН, (b) CH-CH-CH-CH, (с) CH,-C-C-CH, (4) CH=CH 
a 2 3 3 | 2 2 


Passage 5 


CH; 


For a compound to be classified as aromatic, it must fulfill both of the following criteria. 


(i) 


(ii) 


It must have an uninterrupted cyclic cloud of л electrons above and below the plane 
of the molecule (often called a x cloud). 


For the п cloud to be cyclic, the molecule must be cyclic. 
For the л cloud to be uninterrupted, every atom in the ring must have a p orbital. 


For the л cloud to form, each p orbital must be able to overlap with the p orbitals on 
either side of it. Therefore, the molecule must be planar. 
The x cloud must contain ап odd number of pairs of x electrons. 


Benzene is an aromatic compound because it is cyclic and planar, every carbon in the 
ring has a p orbital and the x cloud contains three pairs of x electrons. 


The German chemist Erich Huckel was the first to recognise that an aromatic com- 
pound must have an odd number of pairs of п electrons. He described this require- 
ment by what has come to be known as Huckel's rule, or the 4n + 2 rule. The rule 
states that for a planar, cyclic compound to be aromatic, its uninterrupted x cloud 
must contain (4n + 2) т electrons, where и is any whole number. According to Huck- 
el's rule, then an aromatic compound must have 2 (n = 0), 6(и = 1), 10 (n = 2), 14 (n= 
3), 18 (п = 4), etc. т electrons. Because there are two electrons in a pair, Huckel's rule 
requires that an aromatic compound must have 1, 3, 5, 7, 9, etc. pairs of л electron. 
Thus, Huckel's rule is just a mathematical way of saying that an aromatic compound 
must have an odd number of pairs of п electrons. For an anti-aromatic system a pla- 
nar, cyclic compound must contain (4и) л electrons. 


141. Which one of the following compounds is non-aromatic? 


(a) only i (b) iandiv (c) ii, iii, iv (d) iandii 
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142. Which of the following will show aromatic behaviour? 


ө $ x ө 
ey С) ө СО т 
| | N ^ 


143. Which of following is a non-aromatic system? 


Passage 6 


For each of the questions 149-154 about QUININE (shown right), select the answer from those 
provided. 


11 
о 21 
2152 bt By 
ne 2215 QUININE 
18 N 
144. What is the oxidation state of C11? 
(a) +1 (b) 0 (c) -1 (d) -2 


145. Of the following list, which atom(s) is (are) sp3 hydridised? 
(a) O12 (b) N16 (с) C21 (d) N1 


146. Which of the following carbon atoms are tertiary? 
(a) C24 (b) C19 (c) C20 (d) C22 


147. Which carbon atom(s) is (are) ortho to a methoxy group? 
(a) C5 (b) C6 (с) C7 (d) C21 


148. Which of the following functional groups are found in QUININE? 
(a) Alcohol (b) Amide (c) Ester (d) Ether 


149. How many units of unsaturation are there in QUININE? (units of unsaturation are the 
same as the index of hydrogen deficiency or IHD) 
(a) 7 (b) 8 (с) 9 (а) 10 


Passage 7 


In the year of its launch, VIAGRA (below) was used by over three million satisfied customers. 
Each of the questions below refers to the structure of VIAGRA. Now select the answer(s) from 
the options provided. 


IE CHAPTER ONE 


150. What are the oxidation states of C3 and N25? 
(a) -1,-2 (b) «1,2 (c) —1, +3 
(d) -1,-3 (e) +1,-3 


151. What is the functional group in the circle? 
(a) amide (b) amine (c) aniline (d) nitrile 


152. What is the functional group in the rectangular box? 


(a) epoxide (b) amine (c) ester (d) ether 
153. How many units of unsaturation are there in VIAGRA? 

(a) 7 (b) 8 (с) 11 

(d) 12 (e) 13 


154. In VIAGRA, what are the hybridisations of O10, N4 and N28, respectively? 
(a) sp?, sp?, sp? (b) sp, sp?, sp? (c) sp?, sp?, sp? (d) sp’, sp), sp? 


155. In VIAGRA, what are the hybridisations of C2, C3 and N24, respectively? 
(a) sp?, sp?, sp? (b) sp’, sp, sp? (с) sp?sp^sp? (d) sp?, sp?, sp? 


156. How many carbon chiral centres are there in VIAGRA? 


(a) 0 (b) 1 (c) 2 (d) 3 
Matrix Type 
157. Column I (Groups) Column II (Effect) 

(а) -NMe; (p H 

(b) -РМе, (q) -I 

(c) -OMe (г) +R 

(d) -CH, (s) -R 

(t) +H 

158. Column I Column П 


(a) C] (p) (i) compound has more heat of 
600 апа ei hydrogenation than (ii) 


159. 


160. 


= 
о 
ме 


Е 


С) 


C- 
Q- 


Column І 


= 
ө 
— 


A 
= 


= 
о 
ме 


Е 


Оз D (> 


Column I 


(a) 


(b) 


H 
y 
Н 


> 
2 
с. 


> 
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(а) (i) compound has more resonance 
energy than (ii) compound 


(г) (i) compound is more stable than (ii) 


(s) (ii) compound has more heat of 
hydrogenation than (i) 


(t) (ii) compound has more degree of 
unsaturation than (i) 


Column II 


(p) Hyperconjugation 


(q) АП carbon atoms are sp?-hybridised 


(r Aromatic 


(s) Resonance 


() Diamagnetic 
Column II 


(p) Aromatic 


(q) Antiaromatic 


(т) Readily reacts with metal to form 
stable dianion 


(s) Paramagnetic in nature due to 
presence of unpaired electrons in 
molecular orbitals 

(t) Diamagnetic in nature due to presence 
of even electrons in molecular orbitals 


1.47 


1.48 cun os 


161. ColumnI Column II 
UR 
(a) \ SH (p) Aromatic 
н 
ji 
(b) a (q) Antiaromatic 
| 
i 
(с) & N (r) Nonaromatic 
oe 
| 
нъ g^ Кыен 
(а) | | (s) Degree of unsaturation = 3 
H^ e “чн 
н 
162. Column I (Reaction) Column II (Product) 


(a) se + D, (1 Eq.) — product (р) Contains even chiral carbons 


M H 
(b) S= + Br, — 5 product (q) Contains odd chiral carbon 
Me 


H 


Me Me 
(c) a М 9905 product (г) Optically inactive 
ü s 
(d) Me — > Вг Әла product (5) Contains plane of symmetry 


163. ColumnI Column II 
О 
О О 
О | 
(а) ОО. (р) Total number of functional groups 
HO 

27 О in the compound is even. 

[excluding >С=С< bond] 


(b) 


(c) 


(d) 


164. 


(a) 


(b) 


(c) 


(d) 


165. 


(b) 


о=> 
| 

un 

T 


ЈЕ; 


МНМе 
ү — OMe 
О 
жоон 
М 
Ме’ 


о о 
© 

© 

о 


Column I 


1 O «3 < 


Column I (group) 


PE) 


and » 
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(q) Total number of functional groups in the 
compound is odd. [excluding >С=С< bond] 


(r Degree of unsaturation in the compound is even 


(s) Degree of unsaturation in the compound is odd 


(t) Lactone is present as a functional group in the 
molecule 


Column II 


(p) Antiaromatic 


(а) Aromatic 


(т) Nonaromatic 


(s) Degree of unsaturation (D.O.U) =6 


Column II (effect of group) 


(р) I" compound has more heat of hydrogenation than 
the ТІМ 


(q) P'compound has more resonance energy than the 
П 


ЕГІ = os 


166. 


167. 


< 
| апа | (г) P'compound is more stable than 
the П" 


< 
2/2 
= 
С Di » (в) IP* compound has more heat of 
(y eo E AXI combustion than the I* 


(t) Ш“ compound has more degree 
of unsaturation than the I* 


Column I (compound) Column II (relationship) 


(p) Aromatic 


OH 
OH 
OH 
(b) 9 (а) Nonaromatic 
OH 
(ro (r) Dipolemoment is nonzero 


(s) Antiaromatic 


(t) Dipolemoment is zero 


Column I Column II 


(p) Compound which is optically 
active 


(q) Compound which is optically 
inactive due to the presence of 
plane of symmetry and gives 
optically inactive hydrogenation 
product (major product) 
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Me 
(c) (r) Compound which is optically active but gives optically 
inactive hydrogenation product (major product) with 1 
equivalent of Н, and metal 
Me 
(d) Ск (s) Degree of unsaturation іп compound = 2 
(t) Compound which give optically active product on ozonolysis 
Integer Type 
168. From the following compounds/ ions: 
e e 
(а) СН, (b) NH, (c) BF, (d) NH, (е) NH,-NH, 
(f) PCI, (g) PCI, (h) SbCl, (i) Саса, () АС, 
o 
(k) F (D CN (m) CH.-Cl ["C" atom of halide] 


169. 


170. 


Identify value of “X”. 
Where "X" is the total number of E*/electrophiles. 


From the following compound 
а) f ТЕ | (b) C,H, () C,H, 
[COT] 
| М 
(d) сну (е) С.Н (f | 3 
N 
О Н 
(g) С) (h) (i 75 
М 
| Ө 
О 
Identify the total number of aromatic compounds. 
The following compounds are phenol derivative 


OH 
OH OH 
МО» 
(а) (b) (c) 
CH3 
МО» С1 
ОН ОН ОН 
МО» МО» H3C СН» 


OH МО» CH; 
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171. 


172. 


173. 


If number of phenol derivative = x. 
Number of phenol derivative gives +ve test with NaHCO, = y. 
Then, find value of x + y. 


How many products will be aromatic ion when AgNO, reacts with the following 


(b) 


compounds? 
„О 


а) [р-а _> а 
с 
СІ 
(е) {_У—сы-с (f) [^—c&-a (в) | | 


How many carbocations undergo rearragements? 


e 
@ e (i) > 
Ф 
e 
D 
OH 


CH e 

(vii) (of ? iii), CH, = CH 
Ф 

(x) on 


How many compounds are soluble in aqueous NaHCO3? 


OH 
© » 
+ 

о-о 


(iv) 


e 
(ix) 
Ph 


+ 
(xi) CH, =СН-СН, (xii) Бы 


ОН 


НзС СН» ЕС 


(b) (c) 


(h) H-C=C-H 


COOH 


HO О 


НО О 


Cl 


Ф 
(v) Юж -CH (4) Me,C-CH,-CH, 


+ 
> HC-CMe5 
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174. How many compounds are soluble in aqueous NaOH? 


HO OH COOH 
@) С) (b) K © mC 
HO № 
OH jd OH " 
COOH 9: № 
(а) Б НО 9H (f) 
( 
CH3 о Ny 
OH 0 
ОН 
© [~ (h) DO 
> 
М 
СМ 


175. How many compounds liberate hydrogen gas on reaction with Na metal? 


OH COOH 
(a) @ б) Om yg © HX x 
OH HO OH 
COOH 
(d) (y HO PR (f) CH, 
СН» ОН 
О 
(5) ње (h) 
HO OH 
CI 


176. How many transition states are formed during the following reaction? 


CRM ыы. 
ан 
ОН А 


177. How many transition states are formed during the following reaction? 


HO 
Con. H2SO4 
№ 
А 
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Answer Keys 


LEVEL 1 
2 4 5 8 10 11 12 13 14 15 
а с а а а а b с а а с а а а а 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
b c d b b a b d a d a c a d d 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
b d a b d b a c d c d c c a bc 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
а ас b c a a a с b b c a a b с 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
b d с b b a с а b d d a d c a 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
с b b с са с а с b d b b d d a 
91 92 93 94 
с а а с 
LEVEL 2 
1 2 3 4 5) 6 y 8 9 10 11 12 13 14 15 
с а b d a b b c b с b c a abed| b 
16 17 18 19 20 21 po 28 24 25 26 27 28 29 30 
а а b c b b a b b d a d с а с 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
а а а b d a a c a a d b d b a 
46 47 48 49 50 bil 52 53 54 55 56 57 58 59 60 
a a a b c b b a a a b b c a d 
61 62 63 64 65 66 67 68 69 70 Jl 72 73 74 75 
d c d d c a d b с с с а а а а 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
а b d a b b a a с b a a c d bcd 
91 92 93 94 95 96 97 98 99 100 | 101 | 102 | 103 | 104 | 105 
ab abc | abd | abcd | bed | abd | bc b bed d abc ac acd cd be 
106 | 107 | 108 | 109 | 110 | 11 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 
ad abc | bd | bed | bc acd bc b bc bc € ab | abcd} acd | аса 
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151 | 152 | 153 | 154 | 155 | 156 |157(a)|157(b) 157(c) |157(4) | 158(а) 158(b) 158(c) |158(d)| 159(a) 


a b с а а а 4 45 qr pt Р Р qrs St | qrst 


159(b) | 159(с) 159(d)|160(a) |160(b) 160(c) |160(d)| 161(a) | 161(b)| 161(c) 161(d) 162(a) |162(b)| 162(c) 162(d) 


qrst | qrst P qrs | qrs pt r rs qs P P prs | prs q rs 


163(а) |163(b) | 163(c) 163(d) | 164(a) | 164(b)| 164(c) |164(d) | 165(а) | 165(b) | 165(c) |165(d) | 166(а) | 166(Б) | 166(c) 


pst qs qr qst q P р rs rst P qrs | qrs pr qr qr 


166(d) 167(а) | 167(b)|167(c)|167(d) 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175 | 176 | 177 


rs qs prs | prst | prst 8 5 8 4 8 4 7 6 5 7 
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WORKBOOK EXERCISES 


EXERCISE 1 


Correct Acidic Strength of Compounds 


OH OH OH OH OH OH 
| CH; i „Cl 
CH; cl 
СН; СІ 
OH OH OH ER OH OH OH 
| В Е 
| > Cy т CY 
27 Br Ё 
Вг Е 
ОН OH о |6. | OH OH OH 
OH || 
N* CN 
“о- 
N „20 СМ 
М | CN 
of Зо o- 
OH OH OH ЕЯ OH OH 
A | > 6 
он НзС СН; H3C СН» 
ОН М CN 
o “о 
Eg OH OH OH OH OH 


OH OH OH 
СІ : Br : НМ ө 
OH OH OH 
дос 
ОН ОН OH 
Cl | Е | Вг | 
СООН СООН СООН 
МС“ й a CI р 
СООН СООН СООН 
Ooo 
COOH COOH COOH 
о b yo С 
СООН СООН СООН 


3 


CH; 


GENERAL ORGANIC CHEMISTRY 


OH OH OH 
ММез H3C 


OH OH 


Ср Ст; 


| ОН ОН 
N* 
И т; | > С 


СООН 


СООН СООН 


сос 


СООН 
СООН СООН 
H3N*~ | J O O 
ММе+{ НзС 
СООН СООН СООН 
СІ у | 
CI 
CI 

COOH COOH COOH 

HO | р 
ОН 
ОН 


1.57 
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СООН 


СООН COOH COOH 
H3C CH3 
НзС СН 
H3C сн; Ls ? H3C сн; 
жы ом 
о“ “о o “о о co 
COOH COOH COOH 
H 
HO oH СОО HO OH OH 
HO à „ОН 
К 
o “о 
COOH COOH HO ОН HO, он 
H3C CH3 CH; || 
N* 
“о- 
N* 
o “о 
H 
HO, он о Уен СООН СООН 
В 
В MeO 
| СІ 
СІ ОМе 
он он О 
OH ІІ, он © он | он 
| 
No- + + + 
О Sn B ZN N o- 
er On 
|| + || " 
+ + UN N + 
CX бах 95% о “о & So 
OH OH OH OH OH OH 
H3C CH; CH MeO. 
3 
OMe 
+ ОМе 


СООН СН 
НМ ш 
2 НС H3C CH; CH; 
CH; 
HN 


NH; 
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Correct Carbocation Stability Order 
1. + 2. 
ЕН НС сн, noc /7ch, њс~ ach [23] HC o CH ње: CH3 p, Ta Lan 
1 2 CH 3 | \ 
H 
n | CH 5 3, з CH3 
CH; CH; CH; ЕЯ 
Н H3C M үу H3 
HC* 
CH* 
1 2 3 


H,C CH; СЯ +, Сн; D;C ср; Тұс ст; 


E 


Ct 
HC* 
CH* 
1 2 3 


3 


CHj 
Свз | з ЕЯ | Сн» сыз 
сн 
© © © 1 3 5 Ср» 3 CT; 
ЕЙ с CHS CH} CH} CH} CH} 


CH; CN NO2 


CD; СТ; 


1 
CH; 
CHS CHS сну сну 
1 2 3 
CH; CN NO; CH; 
1 ЊС“ 2 “СН; НС? з 
CH} 


CH} СНУ 


H3C_ „СНз ae 


СНАРТЕК ОМЕ 


К 
CH3 CHS сн; 
NH, on 
1 2 3 
cH} сну cH 
Н.С 1 SCH; 2 | 3 


CH; CH3 
gg / _/ 
НУС 2^ 
* H3C —CH* 
CH 3 C HyC— c* 
1 2 3 “сн, 
+ + 
аи ae И) 


Ph 


“съ ph 


CH; sar 


v HC* V c$ 
1 2 3 
үз Н; 
С” 
С 
1 2 
бн m 
Н3С : Ж 
+ 
СН H3C—CH'q c—ct 
1 2 
+ + + 
ZES jon NS жен 
| j J Ө 
1 2 3 
СНУ CH: нұс 


CH* CH* сн" 
IO 

1 - 3 
i сн; 


OY 
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H3C H3C 
ba 
CH, НзС CH? ұс CH; 
1 2 3 
и 
CH* сн" СН 


1.61 
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EXERCISE 3 


Identify localised and delocalised 1р in the following examples 


H 
N 
(J be ыг 
HN 


= ; IN 
E б L. 
N 
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wm 


"CO 
м 
НМ 


HN. 
XM. 


Мн; 


HN 


CH3 


NH 


НзС 


ЕСІ СНАРТЕК ОМЕ 
EXERCISE 4 


Identify the site of electrophilic attack at benzene ring 


ЕЙ o 


Б 
2 


АТА 


1 


CH, О 
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О нс СНз 0 
N /) 3 О 
H,C CH; 
CH; CH; 
H3C СН» 
2 
HN o 
CH3 О 4 
CH3 
CH; CH;—NH 
^ (T O 
N 
Ne 
CH,— 
2—0 ES я 
T “т 
О i 
NH О 
сн, CH 
CH 
CH, CH; 
О сн; 
о CH; 
CH; 
NH 
HN 
О 
BE NH CH; 
CH3 
H3C 


ЕКІ cun ov 


EXERCISE 5 


Identify the correct order of resonance energy for the following 
pairs of compounds 


OO 


“OO 
"u of 
O © 


13. О 


15. 
he Уа 


17 


19. NH3 NH) 
Нм E — S 
О О 


од 


Q Q 


ES Q 


CH* сн; 
== 


ва уу GO 


CH* CH- 


U Q 


2 
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C CH* 
ма 
24. cH А 
Е N /) СУ. 
( 
2 
оаза L 
| > 
| % 
> 
E А 
> 


oc 


CH _ 
WR o 
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SOLUTION FOR WORKBOOK EXERCISES 


EXERCISE 1 


Acidic Strength of Compounds 


OH OH OH OH OH OH 


CH3 CI 
CH3 Cl 
СНз 52153 ӨС. up] 
OH OH OH OH OH OH 
Br F 
4. | 
Вг Е 
Вг 3>2>1 Е 319291 
OH OH О 
OH А OH OH OH 
ND = 
О СМ 
б |6. | 
+7 
Е N CN 
p s а CN 
1>3>20 3>1>2 
OH OH OH OH OH 
OH 
|8. | 
OH H3C CH3H3C сн; 
+ 
ОН 2>3>1 оо 2>1 CN 
OH H OH 
ооо = QQC 
NC F CI НС D3C T3C 


3>1>2 
OH OH OH 
Cl F Br 
2>1>3 
COOH COOH COOH 
DOL 
NC Е СІ 
1>2>3 
COOH COOH COOH 
С 
CI HO HN 
1>2>3 
COOH COOH COOH 
O 
о HN H3C 
3>1>2 
COOH COOH COOH 
Ке 
Н.С 
1>2>3 °% 
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OH OH 


12223 
OH OH OH 
» » 
32221 
о. ОН ОН ОН 
+ 
m^ S 
COOH COOH COOH 
QQC 
HC b.c ТС 
1>2>3 
COOH COOH COOH 
O с 
Н;м уме Же 
2>1>3 
COOH COOH COOH 
Cl 
Cl 
Cl 
1>3>2 
COOH COOH COOH 
HO 
OH 
OH 


СНАРТЕК ОМЕ 


СООН 
СООН 
HC сн; 
нұс сн; CN 
NS 
COOH COOH 


COOH COOH COOH 


2>3>1 МН» 


СООН СООН 
H3C CH; 
26. 
+ Nt 
аа о“ Зо 
2>1 
СООН СООН 
НО ОН ОН 
1>2 
HO OH но ОН 
Nu 
|o 
4 
Мы. 
30. 
+ 
“NN 
о” "0 
2>1 
СООН СООН 
MeO 
1>2 OMe 
OH || ОН 1. OH i 
+ + + 
73 аа" NNO 
4. К 
zu 
| + + 
о ae gs o^ Зо 
3>1>2 
ОН ОН ОН 
MeO 
OMe 
OMe 
3>1>2 
COOH COOH COOH CH; 
CH; 
Н.С Н.С CH; 
38. CH; 
2>3>1 


ES 
Н.С “~ 
2' ми ен, ал нс ce 


\ 
3 > 2 > 1 CH; 
Cis CH; CH; 
ct 
сн” 
1>3>2 
H3C сн; 
bd ње сн, ÇH 
Ct 
CH* 
12322 
CH; ср; ст; 
|. н ү 
1>2>3 
+ 
CHj CHj CHj 
CH; CN NO; 
172223 
" 
CHj сн; CHj 
CH; CN NO; 
12223 
HC, „СН „CH 
снр Зе" ge 
2>3>1 
CH} CH} CH} 
NH) OH 
1>2>3 
сн; CHj сн} 
9 4 
нұс CH; 
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EXERCISE 2 


Carbocation Stability order 


~ + 
à нус ТОН; нс CH, gc. „Сењ 
Е \ к 


СН; єн; сн; 
1>3>2 
que CH; CH, 
E H3C ct Is сн; 
b. CH* 
1-223 
CH; D3C D3 „л ш 
3>2>1 
єн; cut сн; 
CH; ср; СІ; 
3>2>1 
сн; сн; сн; 
27 27 
| | 
> us 
CH; CD; CT; 
12223 
сн; сн сн; 
O &l 
S ES 
сн; 
H3C CH, НС 
1>3>2 
сн; сні сн} 
ия а а. 4 
CI Br 
32221] 
Ph 
сн; Phs oy" Ph 47 
я 4 о i 
3222] 
HC нұс CH 
\ 3 ч 
сн; сн” “ы” 
- Ф 6 o 
3222] 
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CH} сн; 
same stability 
H3C CH} сн; T 
сн, сн; 
1>2>3 
ЊС „СНз ЊС CH; НС CH; 
ct 
( 7 CH* 


Ра 


H4C—C* 
32221 сн, 
ct CH* CH* CH* 
4>2>3>1 
нұс H3C HC, CH; 
cur" H с c 
ы 222 yas 
нұс сн, H3C СН; нұс сн, 
3>1>2 
CH* 
12322 


Н.С 


3>2>1 
О О О 
9199; 
CH* CH* 


сн; 
Ы ен 
| 33. | ГТ 3 су с+=СНз 
CH* 


32221 
ris HC 
ct x 
1 
221 
CH, CH; 
н, сз 0-7 o 
CH? | њс—сн“ нус—С` 
3>2>1 CH, 
t И CH* CH* 
99 о 07 ^o LJ “NH 
ае - 
4>2>3>1 
сн; сн" нус "T" 
C 
CHj 
E ð Na С) ЈА 
2>3> C) >4 
H.C 
MS EN | Ye 
CH, HC сине B 
32122 
" 
CH* CH* CH 
QOQI 
1>3>2 


Я" СН 
COCO. 
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EXERCISE 3 


Identify localised and delocalised 1p in the following examples 


қ 4 2. Е 
T ЕР ~ yw ~ ре. 
N | EN ( N 
Ò - : 
и а 
ES — ЕН ! L6. z adl 


1 dl. 1 
Ж ЕЯ Na ЕЛ # 
HN N N Е 
КЗ “ч gx ou Ч 
BN Хх, NH; |“ У zt / 
j Г а” NS > 
HN ul dl dl 
10. 11. dl 
10.) Ne Ш но 


м д” 
9 


І І 
ML у act 
есен “Со 
f х 
di a7 |, 
3 
и 
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й І нв 
| 1 b P 
J \ \ 


——NH x 0 а! 
x 
< EN ч dl t 
ч Ni 
/ 
Yer 
H,N NH, 
жы 
di dl 
dl dl | 
B | а 


~ 


EXERCISE 4 
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Identify the site of electrophilic attack at benzene ring 


ЕЯ | 
РА 
О 
CH; 
N~ “x 
Н.С CH; 
CH; 
ж ы 
oe” 
CH; 
| 


|6. | о 
EN NH 
H4C | | CH; 
ЕД % 
> 
ы жы АС 
Pd 2 hos 
% 
7 
CH, 
Tu. pd 
CH, 
HC CH, 
CH; CH; 


ЈЕ 
| 
а 


| 


represents b arrow (—) 


Bs : Major attack | 
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HA. 


CH; 


о | 
о 
т сн, 
сн, 
CH; 
НС NH Св; 
CH, 
HC сн, 


нұс | Н; 
СН; 


0 
о 
pomo 
H,C CH, 
HC Ton, 
ж ч. 
о 
0 
=. 
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EXERCISE 5 


Identify the correct order of resonance energy for the 
following pairs of compounds 


Lo j 


—- 

OO "QOO "QUO 
(ORO "naf “п 
"О “OO "Q^Q 


2 


CH* CH- S N 
< 
VWASW/ ER 
О 
HN S 
Жи «шал ЛОК 


те и У 


i EO 
45-9 OO OO 
H H 
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қ | » 
gee eee "COOOL 


QOO OQ 
C 2«€J 
- 71 
Сусар 
is СН? 
е — 


naf 


oo 


со 8 


Se 
afk 


Е + 
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| Isomerism 


Question Bank 


1. How many stereocenters does latomoxef (an oxacephem antibiotic) have? 


HO. 7O 

-N 

N (0) 

и Уи м О 

u^ GNE Жш. 

OH 
(а) 2 (b) 3 (c) 4 (d) 5 
2. Which molecule is (R, Z)-7-methoxy-2, 7-dimethyl-4-propylnona-1, 4-diene? 
H3CO 


> 


OCH; 


(b) 


(d) 


EZB cum rio 


3. Choose the correct order that has the following compounds correctly arranged with respect 
tothermodynamic stability. 


СН; 
СН; 
@ (i) вс L Joch (ii) 
СН; 
СН; 
(а) ii «i«iii (b i<ii<ii (с) i<iii<i (d) ii «i«ii 


4. Which of the structures below is a diastereomer of A? 
H H 


(a) i (b) iii (c) iiand iv (d) iv 


5. The total number of structural isomers of C,H,,N would be 


(a) 4 (b) 8 (с) 5 (а) 10 


6. Which of the following pair is the chain isomer? 


(а) М ~ (b) 


Oa 
© >, ~ (d) 2 


7. How many geminal dichloride with different formula are possible for C,H,Cl,? 


(a) only one (b) two (c) three (d) four 
8. What is the relation between 3-ethylpentane and 3-methylhexane? 

(a) Chain isomers (b) Position isomers 

(c) Functional isomers (d) Metamers 


9. How many isomers are possible for methyl anthracene? 
(a) 2 (b) 3 (c) 4 (d) 5 


10. The compounds (CH,),N and CH,CH,CH,NH, represent 
(a) chain isomerism (b) position isomerism 
(c) functional isomerism (d) all of the above 


11. 


12. 


13. 


14. 


15. 


16. 


An isomer of ethanol is 
(a) methanol (b) acetone 
(c) diethyl ether (d) dimethyl ether 


The number of primary, secondary and tertiary amines possible with the molecular 


formula C;H,N respectively 
(а) 1,2,2 (b 1,2,1 (с) 2,1,1 (d) 3,0,1 


Examine the relation between the following pairs of compounds 
OH 


Cl Cl 
@) e Ке СІ (ii) a and OH e 
Cl OH 
COOH COOH 
(iii) ey dd 


uae COOH 


(a) Alli, ii, iti are identical 
(b) Alli, ii, iti are isomers 
(c) i,ii are identical, iii is isomer 


Br eon COOH Br 
“ © ~ 
HOOG Br Вг COOH 
(a) Positional (b) Chain (c) Geometrical (d) Functional 


Given compound shows which type of isomerism? 


O 
| | 
19 апа p^ 
О О 
(a) Chain isomerism (b) Positional isomerism 
(c) Metamerism (d) Functional group isomerism 
COOH 
and а Functional isomers 
OEt 
OMe 
B and Metamers 
Me 
CH; - CH; - OH CH; - О - СН; 


and Metamers 


sonus. ЖҮН 


| 24 | CHAPTER TWO 


Me-N-Me CH, - NH – CH5 
and Functional isomers 
(a) TFTF (b) FTTF (c) TTFT (d) TFFT 


17. Which compound is not the isomer of 3-ethyl-2-methylpentane? 
(а) „мм 


ы 


18. Which of the к is not the correct relationship? 


Me M 
O- Me 


о 


Ме 
(iii) (iv) 
O- Me 
ii and iv are metamers (b) iand ii are functional isomers 
D i and iii are chain isomers (d) iand iv are positional isomers 


19. What is the correct relationship between the following compounds? 
CH; - CH; - CH - CH2 – СНз, CH; - CH; - CH; - CH; єн 
| 


СН» СН» 
(а) Chain isomers (b) Position isomers 
(c) Functional isomers (d) Identical 


20. Which one of the compound is not isomer of others? 


21. CH, - CH, - NH - CHO; CH; – үш - CHO 


NH; 
i ii 
Which type of isomerism is observed between i and ii? 
(a) Chain isomers (b) Position isomers 
(c) Functional isomers (d) Metamers 


sonus. ЖҮН 


22. The correct relationship among the following pairs of given compounds is 


О О . 
uud е uus M > 


(a) Chain isomer (b) Positional isomer 
(c) Metamer (d) Functional isomer 


23. Which of the following is a pair of metamers? 
pes О 
О P 
О 
CY Я 
О 
| | НМ | 4 
Вг 
СІ 
Вг С} 


1 


24. Which of the following can show tautomerism? 


"Gn 


O О 


25. Which of the following can show tautomerism? 


О 
H3C | О O 
a I, (b р; 
| CH; 
О 
| 
18 
ps Md n (d) all of these 
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27. 


28. 


29. 


30. 


31. 


32. 


33. 


Which of the following can show tautomerism? 
(a) (CH,),CNO (b) (CH,),NH (с) R,CNO, (d) RCH,NO, 


Which will not show tautomerism? 


О 
сс) о (d) o= )=о 
О 
Which will not show tautomerism? 
(а) CH,CH,CH,CH,NO, (b) (CH,),CH-CH,NO, 
(c) Е (а) (CH,),C-NO, 
МО» 


Which of the following compound show tautomerism? 


С=О 
(а) (H,C),CCI-CH=CH, (b) CT 
H 


(с) (H,C),C(NO,)-CH=CH-CHO (d) None of these 
Which of the following will not show tautomerism? 
5: ы” E ш 
а = = 
H^ “он њс сн; 
(H3C)3C _N=0 "T НС (27, 
= H3C = 
(30C (СНз) “сесі “он 
H^ он 

Tautomerism will be exhibited by 

(а) (CH,),NH (b) (CH,),CNO 

(с) R,CNO, (d) RCH,NO, 


Which of the following is not an example of tautomeric equilibrium? 


© © 
(a) Н›С=СН p а CH2—- CH =C-O 
H H 
(D -М-М-АЫН == МН-М=М 
(с) >CH-N=0 —— >C=N-OH 
(d) -NH- C-O == -N=C-—OH 


О 
4 25 - МО» 
1 п 11 


34. 


35. 


36. 


37. 


38. 


39. 


Among these compounds, which of following is the correct order of % enol content? 
(a) i» ii» iii (b) ii»ii»i (с) ii»ii»i (d) i>iii>ii 


Which of the following will have highest percentage of enol content? 


О О О 
(а) СН; – l – CH) – l – OC3Hs (b) CH;- l -0 -CH5 
[e [e О О 
(с) cH,- C-C- C- OCH; (d) TEES е 


Which of the following compounds have less enol content? 


м ii 
| | 9 
н 

(а) 1 (b) ii 
(c) Both (a) and (b) (d) None of these 
Which of the following compounds have higher enol content? 

О О 
1 ii 

NO; осн; 
(а) 1 (b) ii 
(c) i=ii (d) None of these 
Geometrical isomers differ in 
(a) position of functional group (b) spatial arrangement of atoms 
(c) position of atoms (d) length of carbon chain 
Stereoisomers have different 
(a) Molecular formula (b) Structural formula 
(c) Configuration (d) Molecular mass 


Which of the following compounds has restricted rotation? 


CH3 “СНз 
C=C b С 
(а) (b) Sa 


(с) (О =C LO} (а) АП of these 


zem 
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40. Which of the following compounds does not have restricted rotation? 


CH3 
(a) CH; Z © 
CH; s 
Br СН» 
= H—C —C—H 
© > СССн Е 
Вг Вг 
41. Which compound can show geometrical isomerism? 
(a) CH,CH = C(CH,), (b) CH,CH = CH, 
(с) CH,CH = CHCH, (d) (CH,),C = C(CH,), 
42. Which of the following will not show cis-trans isomerism? 
(a) СН; | = CH- CH; - CH; (b) CH; fi CH = CH - CH; - CH; 
CH3 CH3 
(c) CH, - CH = CH - CH, (d) CH, - CH, - CH= CH - CH,- CH, 
43. Geometrical isomerism is shown by 
н a nA HN 6061 
(a) o O 6) сњ 2 C7 C Ag, 
H3C Cl H Cl 
Gie С Сш à) сн 97€ Xa 
44. The "E"-isomer is 
F _ Н H3C - СН» 
а) goc=cG, ы u2c-e«. 
H3C C2H5 
C=C d) none of the above 
оне (9) v 


45. The compounds X and Y shown in the below reaction can be 


- ES 
Ph - NH-NH, * (X) * (Y) QURE Organic 


products 


(a) I E (b) аты 


| 
О 


О 
(с) CH, = O + CH,CHO(d) CH; = O + СН; – Г - СН; 
O 
46. The "Z"-isomer is 
Cl H Cl СН» 
а)  >с=с< (b) с-с< 
Е Вг Е C2H5 
CH3 Cl HOOC COOH 
с с=с а C=C 
© 4 е _ Н <; 


47. Which of the following compounds cannot show geometrical isomerism? 


48. 


49. 


50. 


51. 


52. 


53. 


Br CH; 
Br 
CH 

(a) (b) ? 

CI 

CI 

H3C CH; Pu 
(c) (d) 

H3C CH3 HC CH; 


The total number of geometrical isomers possible in following compound is 


Ph-HC=HC—{_)—CH=CH-CHy 


(a) 2 (b) 1 (c) 6 (d) 8 


The total number of geometrical isomers possible in following compound is 


| сносн-сн=сн—< | 


(а) 4 (b) 6 (co) 3 (d) 2 


The number of geometrical isomers in the following compound is 
CH,- CH - CH - CH= CH - CH, 
(a) 4 (b) 3 (© 2 (d) 5 


The number of cis-trans isomer possible for the following compound is 


КУСОК 
(а) 2 (b) 4 (с) 6 (d) 8 
What characteristic is the best common to both cis-2-butene and trans-2-butene? 
(а) В.Р. (b) Dipole moment 
(c) Heat of hydrogenation (d) Product of hydrogenation 


Number of chiral carbon atoms in the compound x, y and z respectively would be 


Me Me 


X 2 
(а) 0,2,1 (b) 1,0,1 (с) 1,2,1 (d) 1,2,0 


somes ЖҮН 
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54. Number of chiral carbon persent in the following compound is 


CH; - CH - CH; — CH - CH - CH; 


OH Br C2H5 
(a) 2 (b) 3 (c) 4 (d) 5 


55. Which of the following have asymmetric carbon atom? 


Cl Br н Cl 

(a) H-C-C-H (D Н-С-С-СІ 
H H H H 
H Cl H H 

(c) H-C-C-H (d Н-С-С- СН; 
Н H Br OH 

56. Meso-tartaric acid and d-tartaric acid are 
(a) positional isomers (b) enantiomers 
(c) diastereomers (d) racemic mixture 


57. observe the following structures (i) to (iii) 


(i) СН; - CH- СН (ii) (CH3);CH - CH - CH - CH; 


СН; OH CH; 
Gii) CH4— CH- CH- CH3 


OH CH; 


Correct statement is 

(a) Allthree are chiral compounds 
(b) i and ii are chiral 

(c) Only ii is chiral 

(d) Only iii is chiral 


58. The number of optically active compounds in the isomers of C H,Br is 
(a) 1 (b) 2 (с) 3 (d) 4 


59. Which of the following compound has “5” configuration? 


СН; OH 
(a) нон (b) вг— cts 
Br H 

СН; СН; 
(с) в-он (9) но---н 
Н Н 


60. Тһе number of optically active isomers observed in 2,3-dichlorobutane is 
(a) 0 (b) 2 (с) 3 (d) 4 


61. 


62. 


63. 


64. 


65. 


66. 


The correct configuration assigned Юг compound (i) and (ii) respectively is 


COOH | 
i а ii C 
(i) 3 (ii) РЕ “хчсоосн; 
COOCH; НООС = 
H 
(а) RR (b) 5,5 (с) 5,8 (d) R,S 


The R/S configurations of these compounds are respectively 


НО MH 


CF3 H m Hy сн; 
HS а p. 2 СНО 


зомемзм ҰШ 


СООН 
(а) К, В, К (b) К, 5, К (с) R,S,S (4) 5,5,5 
Which of the following compound has plane of symmetry (POS) but not centre of symmetry 
(COS)? 
H Br 
H СН» 
а p) Н 
@ O (b) | 
СН Н 
Е Н 
Вг С1 Е 
и 7 
с а 
«v5 do 
Br H F 
The instrument which can be used to measure optical activity, i.e., specific rotation 
(a) Refractometer (b) Photometer 


(c) Voltmeter (d) Polarimeter 


The two compounds given below are 


D Cl 
H Br I~ H 
H Cl D—-——H 
I Br 
(a) Enantiomer (b) Identical 
(c) Meso compound (d) Diastereomers 


Which of the following compounds do not possess a C, axis of symmetry? 
D 


(a) О] (у ех 


Hic CH; 


[эл2 cure тес 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


CH; D 


(с) H3C CH3 (d) H3C H 


H H H СН» 
How many stereoisomers can exist for the following acid? 
H – C(OH).CO2H 
| 


H - C.CO?H 
| 
H - C(OH).CO;H 
(a) Two (b) Four (c) Eight (d) Sixteen 


CH; - CH - CH - CH - CH3 


| | | 
Br Br Br 


Total number of stereoisomers in the above compound is 
(a) 6 (b) 4 (c) 8 (d) 16 


Total number of stereoisomers of the compound is given below 
CH; - CH - CH - СН; 
| | 


ОН Вг 
(а) 2 (b) 4 (c) 6 (d) 8 


How many stereoisomers of the following molecule are possible? 
HOOC.CH - C - CH.COOH 


(a) two optical isomers 

(b) two geometrical isomers 

(c) two optical and two geometrical isomers 
(d) none 


Total number of stereoisomer of compound is given below 


CH;- CH = CH- CH- CH = CH - СН; 
| 


CI 
(a) 2 (b) 4 (c) 6 (d) 8 
CH;- CH - CH - CH - СН; 
| | | 
Cl Br OH 
Total number of stereoisomers in the above compound is 
(a) 6 (b) 4 (c) 8 (d) 16 


The enantiomeric excess and observed specific rotation of a mixture containing 6 g of 
(+)-2-butanol and 4 (е) of (—)-2-butanol are respectively (If the specific rotation of 
enantiomerically pure (+)-2-butanol is +13.5 units) 

(a) 80%, 42.7 unit (b) 20%, -27 unit 

(c) 2096, 42.7 unit (d) 80%, –27 unit 


коман EREN 


74. Which of the following pair of isomers cannot be separated by fractional crystallisation or 
fractional distillation? 
(a) Maleic acid and fumaric acid 
(b) (+)-Tartaric acid and meso-tartaric acid 


(с) CH3- CH- СООН and HN - СН; - СН, - СООН 


NH, 
(d) (+)-lactic acid and (-)-lactic acid 


75. Increasing order of stability among the three main conformation (i.e., eclipse, anti, gauche) 


of ethylene glycol is 
(a) Eclipse, gauche, anti (b) Gauche, eclipse, anti 
(c) Eclipse, anti, gauche (d) Anti, gauche, eclipse 


76. Which of the ы pairs of a is/are dr = 
I 
H CH 
a Cl I 
H 
Br 
H CI 
H I 
77. The two structures (i) and (ii) represent 
І m 


"3 


) Conformational isomers (b) — 4 
| Constitutional isomers (d) Identical 


78. In which of the following has minimum torsional strain and minimum Vander waal strain? 

СҢ; 

СН; Н 
і (ii) 
CH3 H 

H cuc Hs СН; 

3 СН; 
CH3 
CH 
"CH, H CH3 
Н. 
Н 
Н 
cuc Hs 


CH; 


(a) i (b) ii (c) ш (d) iv 
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79. In the Newman projection formula of the least stable staggered form of n-butane, which of 
the following reasons is the causes of its unstability? 
(a) Van der Waal's strain (b) Torsional strain 
(c) Combination of both (d) None of these 


80. Which of the following represent the staggered conformation with dihedral angle $ = 60? 


СНз СН; 
Н Н H CH3 
H H H H 
CH3 H 
CH3 CH3 
CH; H 
(с) BR (d) 
H H 
қ Н m H CH3 
81. The dihedral angle between two methyl groups in partially eclipsed conformation of 
n-butane is 
(a) 180° (b) 120° (c) 90° (d) 109°28’ 


82. Which of the following is an achiral molecule? 


CH3 CH3 
H3C СІ Вг H 
Ж: о ay 
H Cl H Cl 
H CH; 
СН» СООН 
Н ОН Н ОН 
(с) (а) 
НС H H OH 
CH; COOH 
83. Which of the following is most stable? 
CHO CHO 
H МН» H H 
(a) (b) 
H H H H 
H NH» 
CHO CHO 


NH; H 
(c) (d) 
H 5 H H 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


коман Т 


Evaporation of an aqueous solution of ammonium cyanate gives urea. This reaction 


follows the class of 
(a) Polymerisation (b) Isomerisation 
(c) Association (d) Dissociation 


The possible number of alkynes with the formula C.H, is 


(a) 2 (b) 3 (c) 4 (d) 5 
How many isomers of C,H OH will be primary alcohols 

(a) 2 (b) 3 (c) 4 (d) 5 
Number of isomeric forms of C,H,N having benzene ring will be 

(a) 7 (b) 6 (©) 5 (d) 4 
Which of the following is an isomer of diethyl ether 

(a) (СН.). СОН (b CH,CHO 

(c) СНОН (d) (C,H,),CHOH 

Total number of isomeric alcohols with the formula C,H,,O is 

(a) 1 (b) 2 (о) 3 (d) 4 
The molecular formula of a saturated compound is СНС]. The formula permits the exist- 
ence of two 

(a) functional isomers (b) position isomers 

(c) optical isomers (d) cis-trans isomers 


The type of isomerism found in urea molecule is 


(a) Chain (b) Position 

(c) Tautomerism (d) None of these 

An alkane can show structural isomerism if it has ......... number of minimum carbon atoms 
(a) 1 (b) 2 (c) 3 (d) 4 


How many chain isomers can be obtained from the alkane С,Н,,? 
(a) 4 (b) 5 (с) 6 (d) 7 


Keto-enol tautomerism is observed in 


О О 
(а) CH; — | —н (D C6Hs— | —CH; 
CH; 

(с) CgH6— accom (d) C6Hs— | — б СН; 
m 


The number of geometrical isomers in case of a compound with the structure 
СН.-СН-СН-СН-СН-С,Н, is 
(a) 4 (b) 3 (c) 2 (d) 5 


ЕП ЫР 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


Which one of the following will show x isomerism? 


(a) СНС СН; 
wee zo С(СН;); CH а еа C(CH3); 
(c) = би (d) CH,CH,CH=CHCH,CH, 
CH=CH) 


In the reaction: CH,CHO + HCN —> CH,CH(OH)CN 


a chiral centre is produced. The number of stereoisomers of the product is 
(a) 3 (b) 2 
(c) 4 (d) none of these 


The molecule 3-penten-2-ol can exhibit 


(a) Optical isomerism (b) Geometrical isomerism 
(c) Metamerism (d) Tautomerism 
The correct answer is 
(a) (a) and (b) (b) (a) and (с) (c) (Б) and (с) (d) (a) and (d) 
Find the total number of isomers (including stereo isomers) in dimethyl cyclopropane and 
dimethyl cyclobutane 
(a) 6,8 (b) 5,6 (c) 4,5 (d) 4,6 
Cl 
Н5С2 
Н 
Һаѕ 
Н 
C2H5 
Cl 

(a) plane of symmetry (b) centre of symmetry 
(c) C, axis of symmetry (d) C, axis of symmetry 


How many optically active cycloalkanones are possible with the molecular formula 
СНО 


(а) 8 (b) 6 (с) 5 (d) 4 
H3C СН» H3C H 
H H H CH; 
(a) Geometrical isomers (b) Position isomers 
(c) Chain isomers (d) Enantiomers 
с 
For the given compound which of the CH; - C = CH- C- СН = C- CH; following state- 
ment(s) are correct? b D 5 


(a) It has 4 stereoisomers 
(b) It has 3 stereoisomers 
(c) It has 2 chiral centres 
(d) The compound does not show G.I. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


ISOMERISM 
Racemic mixture is formed by mixing two 
(a) Isomeric compounds (b) Chiral compounds 


(c) Meso compounds (d) Enantiomers 


Which of the following does not show geometrical isomerism? 


(a) 1,2-dichloro-1-pentene (b) 1,3-dichloro-2-pentene 
(c) 1,1-dichloro-1-pentene (d) 1,4-dichloro-2-pentene 
The general formula С Н, О, could be for open chain 

(a) Diketones (b) Carboxylic acids 

(c) Diols (d) Dialdehydes 


Among the following four structures i to iv 


СН; О CH; 
(i) C2H5- ін — C3H7 (i) СН;- | - ci — C2H5 
H CH; 
(iii) H- e (iv) CoHs— da — C2H5 


| 
H 


it is true that 

(a) All four are chiral compounds 

(b) Only i and ii are chiral compounds 
(c) Only iii is a chiral compound 

(d) Only ii and iv are chiral compounds 


Amongst the following compounds, the optically active alkane having lowest molecular 


mass is CH; 
(а) CH,-CH,-CH,-CH, (b) СНз – CH; - CH - CH3 
| 
(с) а (d) CH,-CH,-C=CH 
C2H5 
Which of the following compounds is not chiral? 
(a) 1-chloropentane (b) 2-chloropentane 
(c) 1-chloro-2-methylpentane (d) 3-chloro-2-methylpentane 


Which of the following molecules is expected to rotate the plane of polarised light? 


HN NH, COOH 
(a) ui Fi H (b) пн 
Ph Ph H 
CHO 


(c) нон (а) м 


СН»ОН 
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111. The correct decreasing order of priority for the functional groups of organic compounds in 
the IUPAC system of nomenclature is 
(a) -SOH, -COOH, -CONH,, -CHO 
(b) -CHO, -COOH, -SO,H, -CONH, 
(с) -CONH,, -CHO, -SO,H, -COOH 
(d) -COOH, -SO,H, -CONH,, -CHO 


HOC СОН 
112. The absolute configuration of уф 15 
НО = Н 
(а) К, К (b) RS (с) SR (а) 5,5 
113. The alkene that exhibits geometrical isomerism is 
(a) 2-methyl propene (b) 2-butene 
(c) 2-methyl-2-butene (d) propene 


114. The number of stereoisomers possible for a compound of the molecular formula 
СН,-СН-СН-СН(ОН)-Ме is 


(a) 2 (b) 4 (c) 6 (d) 3 
115. Out of the following, the alkene that exhibits optical isomerism is 

(a) 3-methyl-2pentene (b) 4-methyl-1-pentene 

(c) 3-methyl-1-pentene (d) 2-methyl-2-pentene 


116. Identify the compound that exhibits tautomerism 
(a) 2-butene (b) Lactic acid (c) 2-pentanone (d) Phenol 


ISOMERISM ERI 
LEVEL 2 


Single and Multiple-choice Type 


1. The value of equilibrium constant (K) for the following equilibria 


й Н 
H3C 2 =: 
N C~ CH3 
== 07 | СН; 
СНз 
Twist boat 
(b) K>1 
(d) Cannot relate 
2. E/Z nomenclature of the following compound is 
СН» 
Н-С=С C CCH; 
х CH; 
! СНз СНз 
S] | 
Н2С=С | СН» 
н Н 
(а) Е (b) 7 
(c) Does not show geometrical isomerism (d) None 


3. Correct order of stability of the following carbocations is 


© © Ф Ф 
СН» СН; СН; Сн; 
@ © (ii) © (ii) Qi (iv) 
CH; 
СН» Ср» Н СР; 


(a) і>і>Ші>іу (b) i»ii»iv»iii 
(c) ii2i»iv»iii (d) i»iv»ii»ii 


4. Which of the following compounds are chiral? 


| 2.20 | СНАРТЕВ ТУО 


СІ Cle ЫН 
(iii) (iv) (v) 


H^ “Сн; 


11, iii (c) i, ii, iii, v (d) 1, іу, v 


(a) i, ii, iii, v (b) ii, iii, v 


5. The conformation of the following compound is 
Е 


S Me 


6. Which of the following represent the meso compound? 


H;C 
5-2 „СН Н 
Н;5С2 | 
а 
@) A (b) 
g С285 
H 
(d) 


CI 
CH; 
Cl 
На, Cl 
у С1 СН 
3С 3 
(© ^ » " 
vH cis "О 


7. Among the following pair of compounds functional isomer is 


and 
N=C Me N=C Me 
Me 


Me 


MN, 


(b) and 


-NO 2 


Om 


somes 221 


Ме 
Ме 
(с) © апа 
I О E 
& | C-O-Ph 
O-C-Ph | 
О 


O-CH;-CHs and CH;—O – CH; 
а © 


8. Identify equilibrium which has maximum К (equilibrium constant) 


Me 


OMe 


[= == 
A 
i OMe 
9. The most stable Newmann projection of the 2,3-dichlorobutane, whose Fischer projection 


is given below is 


CH; - CH - CH - CH3 


CI Cl 
CH3 СН; 
СІ Н H СН; 
H CI H CI 
СН» Cl 
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10. The correct stereochemical descriptions for the structure given below are 


OH 
Me CH;- CH; t 
"yu 
= р 
(а) 1S, 4E (b) 1R, 4E (c) 1R,4Z (d) 15,47 


11. The number of optical isomers possible for the compound is 
СІ 


— aaa CH(OCOCH 
NC ( 3)2 
(a) 2 (b) 4 (c) 8 (d) 6 
12. Which one of the following compounds will not rotate the plane of plane polarised light? 
HOOC МО» 
Cl Cl 
~ и 
"ОО ја 
NO, COOH 
OH 
H Нн H РН 
© с Жш 
Н5С2 C2H5 Н —— OH 
COOH 
13. The correct Fischer projection formula of the Newman projection representation is 
H 
Me COOH 
Ph OH 
H H H 
Ph— — OH HO —~— Ph 
a b 
e Me —— СООН (b) Me —71— COOH 
H H 
H H 
Ph—— —|— Ph 
HOOC—_— Me НООС —1— Me 
H H 
14. Which one of the following statements regarding the projections shown below (i and ii) is 
correct? 
Cl Cl 
H CoHs H 
(i) (ii) Cl СН; 
СН; H 
СІ „к. 


(a) Both the projections represent the same configuration 
(b) Both (i) and (ii) are optically active 

(c) Only (i) is optically active 

(d) Only (ii) is optically active 
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15. Among the following compounds which is used for resolution of racemic mixture? 


Me Me 
N Me Me 
(a) (b) j| ———Y 
O си _ “а 
Et Me 
Cl Br 
o = e их Жш 
1 H H Cl 


16. Identify specific rotation of a mixture have 5 g of (+)2-butanol and 7 g of (-)2-butanol 
(If specific rotation of 10096 pure compound is 13.5?) 
(a) -2.259 (b) -1.6? (c) 12.2? (d) 4.45? 


17. Identify compound having highest heat of combustion 


Me 
(b) pem 
Me 
Me 
d 


18. Identify К and 5 configurations of chiral centres in the following compound 


*, 
% 


HOOC СІ 
(а) GR (ii)-S (b) (i)-S (ii)-R (c) (i)-S (ii)-S (d) -R (8)-5 


19. What is the relationship between the two structures shown? 


H4C CI 
С] 


(a) Different drawings of the same conformation of the same compound 
(b) Stereoisomers 

(c) Constitutional isomers 

(d) Different conformations of the same compound 


20. C,H,, has 3° of unsaturation. Thus, it can have the structure 


oN о SO 
© Ш (d) 


21. Calculate the total number of geometrical isomers for the following compound 


(a) 2 (b) 4 (c) 8 (d) 16 
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22. Identify the value of K, for the following equilibrium 


Me 
Me Me Et 
Me ™ 


Et Me 
(а) K.»1 (b К-<1 (с) K.=1 (d) None of these 


23. Identify the relationship between the following pairs of compound 


H H H 
H 
ne and 
H H 
H H H 
(a) Positional isomers (b) Geometrical isomers 
(c) Functional isomers (d) Identical compounds 


24. Identify compounds that give geometrical isomerisation 


(a) - Фа (b) 


(BP „м7 (d) 


25. Which conformation has a C, axis of symmetry? 
(a) Boat (b) Twist boat (c) Chair (d) Enveloped 


26. Which of following represent (E)-3, 6-dibromo-6-methyl-3-heptene? 
Br 
a b Br 
@ Д (b) V^ 
Br 
Br Br 
(c) ES (d) SS BI 
Br 


27. Which of the following represent a pair of enantiomers? 


Me Me 
НЧ HO —+—H 

Et Et 

Et Me 
qi G74 (iv) 80----н 
HO —1— —H С-Н 

Ме Et 


(a) iand ii (b) iii and iv (c) iand iv (d) ii and iii 


28. 


29. 


30. 


31. 


32. 
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Choose the total number of constitutional isomers with the formula C,H,,O. 
(a) 9 (b) 7 (с) 5 (d) 3 


Identify optically active molecules 
Br Cl 


(b) wm 
Cl. БЕ 
Cl | 
(c) am (d С! 
ee 
Br 


In which structure Gauche form has less potential energy than antiform 


(à СНз сњ) сн, а (b HO- CH2} CH;-F 
© сњ y сњ (4) но- CH2} CH; - OH 
Br Br 


Which of the following molecule/s show the plane of symmetry as well as axis of 
symmetry? 


Me Cl 
B 
o TANI i jo! 
M 
H Br e Cl 
D D 
1 90; 
©) Му (9) © 
Cl 
Cl 
The C, axis of symmetry is present in which of the following compounds? 


ЕЛЕГІНЕН 


СІ 
(с) (4) Б 
СІ СІ 
33. Which of the following compounds аге chiral? 
H, 
VN OO 
(a) (b) С>Н5-0- | СН; 
H Br O 
ои On O 
C=C=C=C 
д 56 (а) or `© 
| 
S em NO NO 
H` сн; D 2 
34. Which of the following molecule(s) has C, axis of symmetry and plane of symmetry? 
Me Cl 
(a) 1 : (b) 
Me Me с” 
| 
j^ HY BN УН 
N N 
(с) (а) | | 
ме Ме HO NNN 
H 


35. In which of the following case correct relationship is given? 


НзСа Вг Bra, СН; 
(a) 4 — ——» Enantiomers 
Br (в? H 
(b) Br қағы ----» Enantiomers 
Н Вг 
Вг Н 


ISOMERISM 


Br 


(c) ҮҮӨ) ? 
Он Сн» OH CH; 


(9) Cl og hy — Enantiomers 
Br Br 


36. Which of the following is an optically active compound? 


“at СУ 
= 
ни n 


I 


— ——» Diastereomers 


H CH; 
N 
(a) Ус ы P 
H H3C 
H 
C,H 
Н5С» 2 5 „H СІ Cl 
С=С. 
© єн, (d) 


37. Which of the following options is correct? 


(a) pk, Cis but-2-ene dioic acid « Trans but-2-ene dioic acid 


(b) Dipole moment У -c C < О ЕЗ C 
Cl H 
(c) Stability 226 Е cC < »: x со 


à BH à CH;-NH 
(d) Basicity ы 2 < e, 3--MES 


38. Which of the following are optically active? 


Me 
(a) X (b) 
m Me Me 
l OH 
Me 
(c) (d) 
Me 
H Cl 


39. For the given compounds, correct statement is/are 
O 
| 


9 О 
(i) НС-С-о0-< (ii) oe (iii) вс-о-6-{ | 


Me 


ЕЛЕГІНЕН 


(а) iand ii are positional isomers 

(b) ii and iii are functional group isomers 
(c) iand iii are metamers 

(d) i and iii are positional isomers 


40. Among the following pair of compounds or conformers, identify pair(s) in which the 
I* compound has more stability than the П" 


Me Me 
HO H H Me 
( a) and 
H OH H OH 
Me O-H 
and 
tBu tBu 
tBu H H OH 
(c) and pong 
HO H HO H 


(d) and E 
Ви Ме tBu М 


41. Among the following pair of compounds identify metamers 


О О 
(а) | | апа | . ll 
Me “ч О-С-Ме Mew" "и C-OMe 
| 0 
(b) (О)-ењ ом and (O)-cu-oi-e-on 


СН СН, „©Н›-СН›-СН» 


с | = 
(©) Me-N-CH5-CH; x “CH=CH 


(d) cnc- O) and CH3-NH-CH>-Ph 


42. Which of the following pairs show functional group isomerism? 
О 


О 
OAL Ка эш FOP 


СІ 
(b) CH,COOCOC,H, and C;H,COOCOCH, 


(с) HCOOCH, and CH,COOH 


О 
(d) CH,COCH, and / j 
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. Identify compound(s) in which gauche conformer is more stable than staggered 


(a) Ethylene diamine (b) Succinic acid 
(c) Ethylene glycol (d) n-butane 


. Identify the compound which has axial conformer more stable than equatorial 
O = Me H 
a) C1 (b) EO © 
OH Н н Ме 
. Among the following compounds, C, axis is present in 


е] 
2 
H 
CI 

) С (в) РС, (© (d) "dr 


. Identify among the following compounds having plane of symmetry, centre of 
symmetry and axis of E 


un 
CI сон 
CI и (d) ph Ph 
H Н на 
. Identify diastereo isomeric pairs 
COOH COOH 
e Ww + A 
CI 
(c) HO m OH and HOw OH 
а а 
Cl CI 
Cl Cl 
and 
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48. 


49. 


50. 


51. 


Identify the optically active compound 


н үн 
Н Н 
Б p E (b) 2 
H H H 
H Br H 
Ph Cl 
1 
(c) (ау В. (0 
сте“ ОН 


Which of the following statements is correct? 
МН, См 20 
(ii) | 
CH5-OCH 
H 2 3 
(a) iand ii have R-configuration 
(b) iand iii have R-configuration 
(c) Only iii has R-configuration 


(d) i and iii have S-configuration 


Which of the following relationships are correctly matched? 


О 
(а) ОС? ҮС апа pu » Positional isomers 
О 


Вг 
C2H5 | 
(b) and — > Identical 
C2H5 
Br 
OH 
СН»-ОН 
(с) апа — —» Positional isomers 
CH3 


H3C 
H 
Н EM 
(a) (b) H OH 
SN H 
H 


Сн; 


НО 
C. С (iii) 2 7 
“сн--осн; Hs ~ 
Hs О 
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Н 
Н Вг 
© Sl СОЕ СА 
ОН 
Ме 
52. Identify compound(s) in which gauche conformer is more stable than staggered 

(а) 1, 2-difluoroethane (b) Chloropropane 
(c) Ethylene glycol (d) Succinic acid 


58. Identify the structure of Erythro 


D 
D 
H CH3 н Сй 
(а) (b) : 
H D CH3 
Cl ү, 
D CH; у Н Вг 
© » (а) 
Н р 
р CH; lic 
54. Identify the structure of Erythro 
D 
СНз 
H——OH H H 
@ н | он (b) pa 
CH3 
CH3 
D H 
CH4CH3 
i cm 
ЗХ т, р 
с а 
В МУ а ae 
Br CH3 
Br i 
55. Identify the structure of Threo 
СНз 
a= op H3C СН; 
@) o 88 
HO—L—H а 47D 
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CH;CH3 
(с) 
Вг 
Вг D 
D 
56. Identify the structure of meso compounds 
n D 
H CH; H СН» 
(а) (b) 
CH; 
H D 
CH; B H 
Cl 
D CH3 
(с) 
CI 
D Me 
57. Identify the structure of meso compounds б 
ОН 
H—+—CH, 
H CH 
(a) (b) А 
ЊС— | он CH3 
CH3 
D H 
Н ОН 
(с) (а) 
НОД Н 
Вг р 
СН: BE D 


58. Identify the structure of optically inactive compounds 


H CH3 HO OH 
H D 


59. 


60. 


61. 


С 
HO, aO OH 
() P “о (d) 
СІ 
р Н 


Identify the structure of Meso 


HO OH 
(a) CT. (b 
(c) C (d) 
Identify the structure of identical compounds 
OH 
CH; 
Н----ОН Н СН 
(а) (b) 3 
Н —1— OH СҢ; 
CH; 
HO H 
(c) 
HO 
HO E 


H 


Identify the structure of identical compounds 


(a) | (b) | 
СІ СІ cr СІ 
H 
H 
(c) сн, (9) 
Cl Cl 
CI 
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62. 


63. 


64. 


65. 


66. 


Identify the geometrical isomers 


H H 
H CN 
(a) 
CN н 
Н Н 
Н СМ 
СМ Н 
© 200 
н н 
н н 
Identify the pair of chain isomers 
H Me 
Me Me H H 
@ ea yet 
Me H Me Me 
H H 
H Me H H 
(с) 
H H Н H 
COOH COOMe 


Identify the pair of diastereoisomers 


га С1 


(а) pij 
СІ “С 
CL 


Identify the pair of diastereoisomers 


CN CN 
H 
H 
H H 
H CN 


СІ СІ 
pay paw (d) 
Br "DE CI Br ~ 


67. Identify the pair of diastereoisomers 


| cl СІ 
: ^ or 
68. Identify the pair of enantiomers 


Уча. 4% 


pay pos (d) 
СІ “Сі “Cl ‘Cl 


69. Identify the optically active shape 


©) (planner) (d) Ул (planner) 
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70. Identify the structures having centre of symmetry 


(a) (b) ТП (с) | (d) 


71. Identify the pair of enantiomers 


(b) 
HO HO OH 
O O 
(c) 
OH 
OH OH 
CI Cl 
(d) 
Br Br 
72. Identify the structure of Erythro-butane-2, 3-diol 
OH 
СН» 
ОН СН 
(а) фу B : 
OH CH; 
CH; 
HO H 
H;CH3 
EE HO 
H3C ТА 1 р 
(с) (а) Жа 
Т “ОН 
но 2 D ін, 
НО D 
73. Identify the structure of Threobutane-2,3-diol 
CH; 
| H3C CH; 
H —C—OH \ / 
(а) | 6 с. 
с ш. но“ у у OH 


сн; 


74. 


75. 


76. 


D 


Identify the structure of identical compounds 


(a) РЕМ (b) 


H 

(a) (b) 
H 
CI 

(c) (d) 
CI 


H 


HO 
H3C,, 1 
d 
j і ОН 
CH; 


Cl 


CI 


Cl 


СН» 


Cl 


ИИ 
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77. Identify the structure of transdecaline 


H | | H H H H 
H H 
a Џ H о) SCS, 
H н H H H 


и (4) | ( 


78. Identify the compounds that give trans product on reaction with Zn dust and heat 


CI 
СҢ; 
Н СІ 
Н СН 
(а) (b) à 
H Cl СН; 
СН; 
СІ 
Cl 


p^ H СН; 
Н 
79. Identify the compounds that give cis product on reaction with Zn dust and heat 
H 
CH3 
H Cl 
I 
@) ъ © = 
Cl H CH; 
СҢ; 
СІ Н 
CH4CHs 
(c) 
2 H 
I 
x CI 
80. Identify the compounds that give cis product on reaction with Zn dust and heat 
CH3 CH3 


H F H —— а 
(a) (b) 
СІ H H——Cl 


СН» СН» 
15 би С] Et ——Cl 
(c) (а) 
Et ——Cl H3C—1— CI 
СН» Et 
81. Identify the compounds that give cis product on reaction with Zn dust and heat 
Bt H 
СНз СНз 
СІ Et CI H 
CI CI 
() H CH; (d) Ph CH; 
CI H CI Ph 


82. Identify the compounds that give trans product on reaction with Zn dust and heat 
CI 


ње, ње сн, 
O m ә | 
ана 
H3C Н.С, 
©) жі. @ 5 
Н СІ СІН 


83. Identify the compounds that give trans product on reaction with Zn dust and heat 


CH; СН; СН» 
С Et 
H H Cl Et 
С 
СН» СН» CH3 
С Et 
(c) (d) 
CI Et Cl 
H 
СТ Н 


CH; 
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84. Identify the compounds that give trans product on reaction with alcoholic KOH and heat 


H Ph 
(a) 

СІ Ph 

Et СІ 
(с) 

Et H 


CH; 


СН; 
Et H 
(d) 
H3C СІ 
Et 


86. Identify the compounds that give trans product on reaction with alcoholic KOH and heat 


Et 


(b) CI 


(d) Ph 


Ph 
сн; 
СН; 
H 
H 
CH; 
CH, 
CI 


Ph 


Ph 


somes ЕУ 


87. Identify the compounds that give trans product on reaction with alcoholic KOH and heat 


H3C СН» 


Р H СР 


(с) 


H Bt cy Ph 


88. Identify the compounds that give trans product on reaction with alcoholic KOH and heat 


CH 
CH4CH5 3 
CI Et 
Pr " H Et 
Pr CI 
СН; 
H 
cu, CHs CH; 
CI Et 
CI Et H 
Pr 
Pr СН; 
Comprehension Type 


Passage 1 


Different spatial arrangements of the atom that result from restricted rotation about a single 
bond are conformers. The general stability order of these conformer are as follows. 


Anti » Gauch » Partially eclipsed » Fully eclipsed 


Although anti is more stable than gauch but in some cases gauch is more stable than anti. 


89. Which one of the following is the most stable conformer? 


СН» СН» 
НО. Н Н ОН 
(a) ХА (b) TAL 
H OH H OH 
CH; CH; 
OH CH; 
H сн; H CH; 
(c) (d) rx 
H СН» Н ОН 


ЕНЕГЕ 


90. Number of possible stable conformers of butane is 
(a) 2 (b) 4 (c) 6 (d) Infinite 


91. Which of the following are more stable conformers? 


Ж 
"he "20 (d) Allofthem 
cin A. 


With few exceptions, enantiomers cannot be separated through physical means. When in racemic 
mixtures, they have the same physical properties. Enantiomers have similar chemical properties as 
well. The only chemical difference between a pair of enantiomers occurs in reactions with other chi- 
ral compounds. Thus resolution of a racemic mixture typically takes place through a reaction with 
another optically active reagent. Since living organisms usually produce only one of two possible 
enantiomers, many optically active reagents can be obtained from natural sources. For instance, 
(S)-(+)-lactic acid can be obtained from animal muscle tissue and (S)-(—)-2-methyl-1-butanol from 
yeast fermentation. 


Passage 2 


S COH NH) О» "NH; СО» 


"NH 
C] с H H СН» в CH; Cl НН CH; 
Reaction 1, 1 


Racemic mixture of — (R)-phenylethylamine 


It It 
phenylchloroacetic acid | Іше 1 | нс 
Pe Ue 


5 | | | 
Separation of enantiomers 


In the resolution of a racemic acid, a solution of (R)-phenylethylamine is reacted with a racemic 
mixture of phenylchloroacetic acid to form the corresponding salts. The salts are then separated 
by careful fractional crystallisation. Hydrochloric acid is added to the separated salts, and the 
respective acids are precipitated from their solutions. 


Resolution of a racemic base can be accomplished in the same manner with tartaric acid. 


92. Quinine, a natural antimalarial, is commonly used as an optically active reagent to resolve 
acidic enantiomers. How many chiral carbons exist in the quinine molecule drawn below? 


Quinine 


(a) 5 (b) 2 (с) 3 (d) 4 
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93. Which of the following compounds might be used to resolve a racemic mixture of acidic 


enantiomers? 
Cl. же 
(а) нее С С=С н (b СН,-СН,-СН, 
ү 
(с) СН,-СН,-СН,-СН, (d) Me- | — NH) 
Ph 


94. Which of the following amines could in principle be used as a resolving agent for a race- 
mic carboxylic acid? 


CH; CH; 
(а) CH; -CH - NH - СН; (b) (+) CeHs - CH - NH; 
(с) C) C6Hs - CH - NH; (d) CH,NH, 

он, 


Раѕѕаре 3 


Stereoisomers аге compounds that have same sequence of covalent bonds but differ in the rela- 
tive dispositions of their atoms in space. Geometrical and optical isomers are the two important 
types of configurational isomers. 


The compound with double bonds or ring structure has restricted rotation, so exists in two 
geometrical forms. The double bonds in larger rings can also cause geometrical isomerism. The 
optical isomers rotate the plane of plane-polarised light. A sp?-hybridised carbon atom bearing 
four different types of substituents is called an asymmetric centre of chiral centre. A chiral object 
or molecule cannot be superimposed on its mirror image. Stereoisomers that are mirror images 
of each other are called enantiomers. The stereoisomers that are not mirror images of each other 
are called diastereomers. Diastereomers have different physical properties. 

A racemic mixture is optically inactive and contains equal amounts of both the enantiomers. 
Resolution refers to method of separating a racemic mixture into two pure enantiomers. A meso 
compound is an optically inactive stereoisomer, which is achiral due to the presence of an inter- 
nal plane of symmetry of centre of symmetry within the molecule. 


95. The pair showing identical species is 


СН» CH3 
Br СН; H CH; 
(a) ў апа ad 
H Br Br Br 
H H 
Me Br 
(b) H—+— OH and D— — Et 
D —+— Br Н —,— OH 
Et Me 
COOH 
H COOH HO 
(c) and = 
HOOC OH H ОН 
ОН СООН 


(d) None of these 
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96. Which of the following pairs are diastereomers? 


Me Me „ө Br Br 
H Cl C] —À— —H 
a 
(a) mm Гы e Q gd 2 
Et Br Br 


OH OH 


(c) and (d) All of them 


H CH; 
97. The following two compounds are 


O 
(i) (ii) (TY 
О 


(a) Identical (b) Diastereomers 
(c) Positional isomers (d) Enantiomers 
Passage 4 


Isomers that have the same skeletons (that is, with component atoms attached in the same 
sequence) but differ from each other with relative positions of some atoms in three-dimensional 
space by virtue of rotation about o bonds are called conformational isomers or conformers. 


A quantitative description that relates relative atomic positions to the changes in potential energy 
during rotation about а o bond describes the energetics of conformational interconversion, а 
process known as conformational analysis. 

Rotation about (C * C) bond in ethane can give various conformers: 

In structure A, or B,, C-H flagpoles at C-1 completely overlap each other at C-2. This form is 
called eclipsed conformation. 


H H 
H H 
HH У H 
H H 
H H 2Y—H H H 
H | Н 
(A1) (Bi) (A2) (B5) 


In structure A, or B,, C—H flagpoles at C-1 is fixed at 60? dihedral angle so that it is exactly 
between two С-Н flagpoles at С-2. This is called staggered conformation. 
* Various other structures in between eclipsed and staggered conformations are called 
skew conformation. 
* Structures B, and B, show the orientations of the hydrogens on the front carbon relative 
to those on the back carbon, these are called Newman projections. 


* Structures A, and A, are called Sawhorse projections. 


98. Among the following conformers, which has highest potential energy for n-butane (along 
C.-C, bond rotation)? 
(a) Skew (b) Fully eclipsed 
(c) Staggered (d) Partially eclipsed 


99. In the following chair conformer correct orientation of -OH groups is/are 


OH 6 
4 СН»ОН 
5 2 
НО 
? OH, 


(a) OH groups at С, C, and C, are axial 

(b) OH groups at C, and C, are axial 

(c) OH groups at C, and C, are axial 

(d) OH groups at C,, C, and C, are equatorial 


100. In the following equilibrium, the value of "K" is 


CH3 
K 
[dcs 
H 
(а) K«1 (b K>1 (с) К=1 (d) None of these 
Passage 5 
Consider the following pairs of compounds 
OH CH3 
H OH 
E H OH 
x CH3 
OH 
Me Me 
(ii) 7 and 4 
Ме Me 
Me Me 
Me Me 
ү D 
(iii) EM айй Е 
Ме 
Ме Ме 
CI 
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ЕЛЕНЕ 


"oH HO wr 
ы апа 


M 
NY 
\ 


НО 
101. Identical pair of compounds is/are 


(a) iandii (b) ii and iii (c) ivand v (d) iandv 


102. Both compounds in above pair are meso 


(a) 1* pair (b) 2" pair (c) 5® pair (d) 4 pair 
103. Diastereoisomeric pair is 

(a) 1* pair (b) 2“ pair (c) 3" pair (d) 4* pair 
Passage 6 


Presence of chiral carbon in organic compound is neither a necessary nor a sufficient condition 
showing optical activity. The chirality, i.e., dissymmetry of a molecule as a whole is the necessary 
condition for optical activity. 


104. Which of these compounds will NOT show optical activity? 


HsC 
(а) CH-CHOH-CH.-CH а 
> ЖА. НС “СЫН 
МО» СООН 7-10 10117 
HN H 

с) ОМ d 

© ом-(О)-О) @ С Уы, 
HOOC | мо; 


105. Which of the following pairs is correctly matched? 
(а) CH; -CH = C= CH; optically active 


allene 
НЗС „COOH 
(b ic Сен — optically active 
?"  Alkylidene 
CH САН» 
(с) m =С=с ; optically active 
allene 7115 


НООС МО» 


HOOC МО; 
106. Which one of the following is ап achiral molecule? 
(PON Open Сен; Сен; 
H-C-OH H-C- OH H-C-Br H-C-Br 
(a) | (b) | (с) | (d) 


H-C-OH HO-C-H H-C-Br H-C-Br 
CoHs CH;OH С6Н;з CoHs 


ISOMERISM 


Passage 7 


Observe the given molecule/s 


107. 


108. 


109. 


LT О Н 

(ii) (iii) ИШЕ ШЕ |. 
—— — Ph 

(87 1 © Вг 

(iv) DC (vi) S 

Br 


Correct P is 
(a) iand ii are enantiomers (b) iii and v are diastereomers 
(c) iand iv are identical (d) iand vi are diastereomers 


Diastereomeric pair is 
(a) iandii (b) iand vi (c) iiandv (d) iii and vi 


If Br is attatched in place of -OH group in structure "V" (with same stereochemistry) then 
resultant structure is 

(a) Meso 

(b) Threo 

(c) Structure has odd degree of unstaturation 

(d) Structure is identical to (i) compound 


Matrix Type 


Match the columns: 


110. 


Column I Column II 
но H 
H H 
(a) (p) Compounds give positional isomerisation with 
H H 1,2-dichloro benzene. 
H O H 
Ph 
CI H 
(b) (9) Degree of unsaturation in the given compound is 
H С1 even [excluding zero value] 


2.47 
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111. 


112. 


113. 


CI 


Column I (Compound) 


(a) 


(d) 


р ИН 
H^ ~осњ 


апа 


(d) HO-Ç-CHOH 


Column I 


(a) 


H 


(s) 
(t) 


D 
“с=с 


ну 


Given compound or conformer has zero dipole 
moment. 


Net dipole of one mole of compound is nonzero. 


Compound has ketone functional group. 


Column II (Isomerism) 


CH20H о 
unctional isomers 
(q) Geometrical isomers 
“Н с 
а (т) Position isomers 
CH9NC 


(s) Chain isomers 
(t) Metamer 


Column II (Configuration) 


(s) 5 
(t) Plane of symmetry 


Column II 


(p) Plane of symmetry absent 


114. ColumnI 
(Compounds) 


i 
(a) CH3-CH;-CH;-C-CHs and СН;-СН;-С-СН;-СН; 


"OG 
Tox С. 
EM 


Column II 
(Type of isomerism) 


(p) Positional 


(q) Conformational 


(r) Metamerism 


(s) Functional 


(t) Optical isomerism 
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115. Column I 


116. Column I 


СІ CH3 
Y 
C 
СН; | 
Ж 
(а) СІ Cz. 
Эш СІ 
id 
I СН» 
Вг 
Е сі 
(p) © Е 


Column II 


(p) Optically inactive compound 


(q) Optically active compound 


(r) Meso compound 


(в) Axis of symmetry present 


(0 Asymmetric compound 


Column II 


(p) Optically inactive compound 


(q) Optically active compound 


С1 С1 
Вг Вг 
(с) (г) Meso compound 
Е Е 
С1 Cl 
Br 
"m Cl 
Ag p 
r 
С Ж 
(а) 24 (s) Axis of symmetry present 
4 
nd 
CI А 
(0 Asymmetric compound 
117. ColumnI Column II 


~ Ñ 
(a) m (p) Optically inactive 
compound 
H3C OH HO CH3 
CH3 H3C 


(q) Optically active 
compound 


(r) Meso compound 
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118. 


119. 


(5) Axis of symmetry 
present 


(t) Dissymmetric 
compound 


Column I Column II 


CH 
(a) bv = (p) Optically inactive compound 


ES Z 
(b) Ze nd (q) Optically active compound 
н ың 
1 
| 
С 


(с) | (r) Meso compound 
2 
(а) ш (s) Axis of symmetry present 


(t) Asymmetric compound 


Column I Column II 


(a) dE (p) Optically inactive compound 


120. 


Column I 


(а) ров 


С1 
Вг 


(b) 20) 
Вг 


С1 


1 
(с) С1 
Вг 
1 
(9) Cl 
Br 
F 


(q) Optically active compound 


(r) Meso compound 


(s) Axis of symmetry present 


(t) Asymmetric compound 


Column II 


(p) Optically inactive compound 


(q) Optically active compound 


(г) Dissymmetric compound 


(s) Axis of symmetry present 


(t) Asymmetric compound 
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121. ColumnI 


5 > 
= Q 
07 С) 
x T 
w 


Q 
"ri 
cm 
= 
"i 


© 

T 

A 
X 


CH; 


"ri 
e 
= 9 


e 

m 

о 
X 


сн; 


e 
e 


122. ColumnI 


өз 


= 


Ст 


лт 
о 
— 


Column II 


(p) Optically inactive compound 


(q) Optically active compound 


(r) Degree of unsaturation is odd 


(5) Axis of symmetry present 


(t) Asymmetric compound 


Column II 


(p) Optically inactive compound 


(q) Optically active compound 


(r) Dissymmetric compound 


123. 


124. 


22 


(s) Axis of symmetry present 


(t) Asymmetric compound 


Column II 


(p) Optically inactive compound 


(q) Optically active compound 


(г) Dissymmetric compound 


(s) Axis of symmetry present 


(t) Asymmetric compound 


Column II 


(p) Optically inactive compound 


(q) Optically active compound 


(r Dissymmetric compound 
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m 
S 


00 
d 


125. ColumnI 


QUERN 
5, 
И | 
О 
я 


2 
T 
N 


S 
> 
о“ 


„ A 


© 
wem 
| 
2 
= 


126. ColumnI 


(а) 


ЕЕ 


с = 
BE 
ЕЕ Е 


сшщ 


et 


S 
< 
о 


(d) 


(s) Axis of symmetry present 


(t) Asymmetric compound 


Column II 


(p) Optically active molecules without chiral 
centres 


(q) Optically active molecules with chiral 
centres. 


(r) Compounds have even number of chiral 
centres 


(s) Optically inactive molecules 


Column II 


(p) Optically active 


(q) Optically inactive 


(r) Compounds show geometrical isomerism 


($) Plane of symmetry 


ISOMERISM 
127. ColumnI Column II 
H «ш H . 
(a) (p) Molecule has chiral centre 
O 
Me N О 
(b) Ө! (9) Molecule is asymmetric 
Ph COOH 
(с) НООС ШЕ Н (г) Molecule is dissymmetric 
H H 
Me n-butyl 
(d) BE -C-C 2. (s) Molecule is optically inactive 
Integer Type 


128. ць; = У u;x; where ц is the dipole moment of stable conformer and x, is the mole fraction 
of that conformer of Z-CH,-CH,-Z іп Newmann’s projection. If M ution or Myo, = 1 D and 
mole fraction of antiform = 0.82, find шо 


129. Number of primary amine possible for C,H,,N is 


130. How many chiral centres are present in the following compound? 


СН; 
131. How many chiral centres аге present in the following compound? 
СН; 
H3C СН; 


H3C 


HO 


2.57 
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132. How many stereoisomers are possible for the following compound? 
CH3 


oA он 
HC., 0 0.420 
О 


OH CH; 
133. How many stereoisomers are possible for the following compound? 


CH3 CH3 
H3C7 x~ % „СНз 


О = 
134. How many stereoisomers are possible for the following compound? 
OH CH, 


135. How many stereoisomers are possible for the following compound? 
О 


М 
4 и | МН 
Ж 
N N МН» 


НО 


136. How many compounds are optically active? 


N N 
N 


zz 


137. 


138. 


СООН МО» ст Cl 
7 ODD 
COOH Br Br ОМ 
в <= » 20) B = $ 
Е 
0) PA i 0 в | 


CI 
How many stereocentres are n for the following compound? 


зомемзм 2.59 | 
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139. How many geometrical isomers are possible for the following compound? 


H3C CH3 


НС CH3 


140. How many geometrical isomers are possible for the following compound? 


H3C CH3 
H3C СН; 
СҢ; 
141. How many geometrical isomers аге possible for the following compound? 


Ph COOH 


HOOC Ph 


142. How many steroisomers are possible for the following compound? 


Answer Keys 


LEVEL 

2 3 5 8 9 10 11 12 13 14 15 
b a d b b b a b d c с а с 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
с b d a d € ac ab d d d d a c 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
а а b d b a b € d с а b с а 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
а а а c a a d a b с а b с b 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
с а с а а € b b b d c c d c 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
а e b a b b a a b d e a d b 
91 92 93 94 95 96 97 98 99 100 | 101 | 102 | 103 | 104 | 105 
с а b b a d b a d a a a d € 
106 | 107 | 108 | 109 | 110 | ІП | 112 | ІЗ | 114 | 115 | 116 
b b € a c a a b b 

LEVEL 2 

2 6 % 10 11 12 13 14 15 
b a b b b с b a d b d с а а 
16 17 18 19 20 21 po 23 24 25 26 27 28 29 30 
а b с с а b b abd c b b b bc abd 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
bd | abcd | abc acd | bed | аса | abd ad bc bd ad acd | abc ab | abcd 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
ab | абса | са а abd | аса | abcd | abcd | abcd | ab abc bd abd | abc | abc 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
са ас а а са а а ab bc ad ab ab bc bc 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
ab bc | аЬса | abc | acd ab abd cd d ac d acd ad b a 
91 92 93 94 95 96 97 98 99 100 | 101 102 | 103 | 104 | 105 
b d d c d ab b c b c с а а с 
106 | 107 | 108 109 | 110(a) | 110(b) | 110(с) | 110(а) | 111(а) | 111(b) | 111(с) | 11а) | 112(а)  112(b) | 112(с) 
а с а а rst qrs | pqr 5 P rt р 5 qt 5 рї 
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112(d) 113(a) | 113(b) | 113(с) |113(9) | 114(a) | 114(b) | 114(c) |114(а) | 115(a) | 115(b) | 115(с) | 115(d) | 116(а) | 116(b) 
r rs st qrs ps pr 5 р t qs pr qs qt pr pr 
116(с) | 116(d) | 117(a) | 117(b) | 117(с) |117(4) | 118(a) | 118(b) | 118(c) |118(4) | 119(a) | 119(b) | 119(c) |119(4) | 120(a) 
ps qt qst qst qst pr qt qt pr prs prs pr qs qt ps 
120(b) | 120(c) | 120(d) | 121(a) | 121(b) | 121(c) | 121(d) | 122(a) |122(Б) | 122(с) | 122(d) | 123(a) | 123(b) | 123(c) | 123(d) 
ps р qt qrt qrt qrt pr ps ps qrs | qrs р рѕ qt qt 
124(a) |124(b) | 124(c) | 124(d) | 125(a) | 125(b) | 125(c) | 125(d) | 126(a) | 126(b) | 126(с) | 126(d) | 127(a) | 127(b) | 127(c) 
qrs | qrs ps qrs qr qr rs р qrs qs qsr qrs pr Pq 5 
127(d)| 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 
а |555| 5 2 8 64 | 1024 | 32 8 9 8 7 4 8 5 
142 
5 


WORKBOOK EXERCISES 


EXERCISE 1 


Identify molecules that show Geometrical Isomerism 
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EB думе 


40.) 
=> 
AA 
„ОН 


Ё 
of 


NH 


NH 

@ 
„ОН 

М 
HN-NH 
м. 
М 
М 


7-2 


С-С-С-С-сн; 


ее: 


СІ 
О 
oa 
О 
С1 Е Cl F 
C=C=C=C C=C=C=C 
Cl Cl F F 
F 
C-C-C-C С=С=С=С 
Е С1 С1 
СІ ја! СІ Cl 
ЕШШ С-С-С-С-СН С=С=С=С=С 
Е Е Е 
СООН 
Cl F 
C=C=C=C=CH | 84. | «Су P 
F 
COOH 
N N 
D aD 
N 
\ м \ ^` 
Cl Cl 
у moo) 
—N 
Br Br 
COOH COOH 
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ст Cl СІ Br Е Е 
а > 
Br pr Cl Br Е Е 
Cl 


| / \ 7 
UA  C-C-C-C-CH С-С-С-С-СН 
Е Е 


ISOMERISM 
EXERCISE 2 


Identify molecules that show Geometrical Isomerism 


m 2. АУД EA m Д 


PN 
О МН 
ия } _ — ия [| 


СІ Вг СІ 
Вг Вг Вг 
СІ сі О HO 
| 
Е 


727417 CHAPTER TWO 


A 123. 


124. ( P 


uw 127. 


128. ( ) 


CI 
52 T 0,8 


НО Вг 


ISOMERISM 
EXERCISE 3 


Identify molecule give G.I. 


пох "ООО mqo 
H H 

H 
ион кух» moe 
H H 

H 


Cl 
са OOO OO” 
Cl 


= Д, unc 


"IP. CHAPTER TWO 


ы ү, 


а oe РМА 
^d | 
nl 
жалы as NAN 
27 
== 
27 
p 44. | 
146. | 
Identify stable conformer 
Me Me ММе + 
3 NMe3 
H H H | Н |48. | H H H H 
| : H Е 
1 п 1 11 
NMej NMej NMej NMej 
H CHO H H H 1 H H 
49. Н Н Н Н Н Н Н Н 
Н СНО Н 
1 


= 
jia 
=: 


Н 
1 il 
МО» МО» 
СООН Н Bod 
H H H H 
COOH 
1 ii 
С Cl 


ЕЯ н 


cmm 


CHAPTER TWO 
EXERCISE 4 


Identify Isomeric Relationship between pair of Compounds 


CN CN H H Me Me Me H 
H H H CN H H H 
BOX BOX: „ОБС 
H H H 
H H с 
Н Н H H H Me H 
CN H Me H Me OH H OMe 
Me H NC H H H H 
WK = DONX, XX XX. 
H H H H H H H 
H H H H H H H H 
Me H H H H H H Me 
H H H H H H H H 
АСЫ СОС m ХХХ 
H OMe H OEt Et Et Et Me 
H H H H H H H 
Me H Me H H H М Ме Me 
H Et H Me Et Me Me H 
ЕЯ 
И во iae Ww њом " 
H H H H H H Me Me 
H H H 
Me Me Me Et 
> X x 
Mé Me Н Me 
H H H H 
CN CN H H 
H н H МС 
L BOX 
H H NC H 
H H H H 
COOH Me H COOMe 
H H H H 
DONX, XX XX. 
H H H H 
H H H H 
H H H H 
H. Q H H OH 
BORK 
H H H H 
H H H H 
Me OMe H OMe 


Et H 


Hi 
Hi 
Hi 
Hi 


Ы 
Ы 
5 
5 


E = 
= ш 
= 
m 


= 
= 
= 
= 


m 
Е 
5 
= 


Е 


Н Ме 
Н Н 
Н Cl 

25 
Н 


Ж, 


Ме Ме 
Н Н Н 
Ме Ме Et 
OH H H 
Me H Me 


H H Me 
H МО» ОМО 
H H H H H 
H H H H H H 
COOMe H H 
СІ СІ СІ 
H H H н н Е 
Ж 
H Cl Е Br Br H 
H H H 
Bu COMe COEt 
H H H н H H 
Bae 
H H H H H H 
Et Et Me 
COEt 
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CHAPTER TWO 
EXERCISE 5 


Identify optically active compounds 


А 
В 
$ 


Cl CI С Br 


| 
) 


ОЈ 
= 
ОЈ 
= 
а 
wW 
= 
= 
= 


E E 
3 
198 

0.0. Ó 
99-4 

Е Б 

2; 
о) 


c 
Б 


In 


я У JN EX (o ДЕ 
_ _ ~ _ 

EX У \ i. иң \ JN 
=== — — =N 
Хо; CI Cl 


Е 
5 
(2 
. 


Br Br OjN 


CHAPTER TWO 


cl Cl 
| 60. | 
CI С 
Cl Cl 
Cl Cl 
Cl 
66. | os pat 
сі Вг 
Е 
| 69. | m 
I 
С 
5 а! 
а 
AO 
Br 
Br Br 
Br 


сл 
e 


ол 
Ё 


f Q 


ү e e 
a 


а 
а 


Вг 


3 


wW 
= 


с 
S 


H 


c 
М 


СІ 
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SOLUTION FOR WORKBOOK EXERCISES 


EXERCISE 1 


Molecules that show Geometrical Isomerism 
4, 6, 9, 11, 13, 16, 23, 24, 25, 26, 27, 30, 31, 33, 34, 35, 36, 38, 39, 40, 41, 44, 47, 50, 51, 52, 53, 54, 55, 56, 58, 59, 60, 


61, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 76, 77, 82, 86, 89, 90, 92. 


EXERCISE 2 


Molecules that show Geometrical Isomerism 
6,9, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 25, 26, 28, 29, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 
48, 49, 50, 51, 52, 53, 54, 59, 61, 62, 63, 67, 68, 69, 70, 73, 78, 79, 83, 77, 86, 87, 90, 92, 93, 94, 95, 97, 98, 99, 100, 101, 
102, 103, 106, 107, 109, 110, 111, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132, 133, 134. 


EXERCISE 3 


Molecules that show Geometrical Isomerism 
1, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14, 15, 17, 18, 19, 20, 21, 22, 23, 25, 27, 28, 29, 30, 31, 32, 34, 35, 36, 37, 38, 39, 40, 41, 
42, 43, 45, 46. 


Stable Conformer 


47(1), 48(1), 49(1), 50(ID), 51(ID), 52(I = Ш), 5300, 54(Т), 55(П), 56(1). 


EXERCISE 4 


Isomeric Relationship between pair of compounds 


Positional Isomers 
Functional Isomers 
Metamers Isomers 
Chain Isomers 
Chain Isomers 
Functional Isomers 
Positional Isomers 
Chain Isomers 
Chain Isomers 
Chain Isomers 


. Functional Isomers 
. Positional Isomers 
. Chain Isomers 

. Functional Isomers 


. Positional Isomers 
. Functional Isomers 
. Chain Isomers 

. Chain Isomers 

. Functional Isomers 
. Not Isomers 

. Metamers Isomers 
. Metamers Isomers 
. Functional Isomers 
. Positional Isomers 
. Functional Isomers 
. Positional Isomers 
. Metamers Isomers 
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EXERCISE 5 


Optically active compounds 
4, 7, 8, 10, 12, 14, 15, 22, 23, 24, 25, 27, 28, 30, 34, 36, 37, 38, 39, A1, 43, 44, 45, 46, 48, 49, 50, 51, 52, 53, 55, 56, 58, 
59, 62, 63, 64, 65, 66, 67, 69, 73. 


СНАРТЕК 


3 


Hydrocarbons 


Question Bank 


LEVEL 


. When the trans-2-pentene is treated with Br, in the presence of CCI,, then the number of 
stereoisomers formed is 


(а) 1 (b) 2 (c) 3 (d) 4 

. Which one of the following compounds will give Saytzeff product in E, reaction? 
r | 
(а) CH4-CH;-CH-CH4 (b) CH3-CH;-CH-CH3 
Ф © 
(с) CH,-CH,-CH, - N(CH, ), OH (d) СН;-СН;-СН-СН; 
OCOCH3 

. Which compound is most reactive for Е, с; reaction? 

(a) СН,-СН,Е (b) (c) (d) C,H.-CH,-CH,F 

CHF CHF 


. In the given reaction 


CS2 


CH 
есен 


H^ 
The correct option about the product is 
(а) (4)-2-bromo-3-chlorobutane (b) (4)-threo-2-bromo-3-chlorobutane 
(с) (+)-threo-2-bromo-3-chlorobutane (d) (-)-threo-2-bromo-3-chlorobutane 


(ЕРІ СНАРТЕК ТНКЕЕ 


5. In the given reaction 


10. 


р (i) BH/THF 
-e 
5 (ii) Н,0-/он9 


the product is 
D 
H D H H 
(a) (b) (c) (d) 
H D D OD 
ОН 
. o-xylene on ozonolysis may give 
а) {19 | ни | 
CHO and СНз – С – CHO; СНз-С=О and СНз -C – СНО 
СНз – C=O CHO CH; - C-O О CHO 
(c) | and | (d) | | and l 
CH; - С=О CHO CH 3- C=O, СНз – C- СНО CHO 


. A hydrocarbon (C, H,) on reaction with m-chloro perbenzoic acid (MCPBA) gives (X). (X) 


on reaction with KOH (aq.) gives (Y), which on treatment with conc. H,SO, forms 2-methyl 
propanal. The hydrocarbon is 


(à) — CHz-C-CHs (b СН,-СН-СН-СН, (с) CH,CH,CH=CH, (а) <> 
CH; 


. The final product of the following sequence 15 


alc. CHBr3 
V KOH" ^ Вибо“ 


OTs 


id OCMe; Br CHBr 
(a) a (b) СУ се) Cy (4) a 


. Major product of reaction between cycloheptyne and H,O, H,SO,/HgSO, is 


9 он 9 9 
(а) С-СНз (Ы) (с) С CH; (а) 
OH 


CH3 
_ | МаОН 
О "Ова X; X will be 
СН» 
СН» 
CH3 


| 
(b) H;C-CH-C-CH; 
H 


(a) | 
H4C-CH-C-CH4 


11. 


12. 


13. 


14. 


15. 


CH3 
СН; | 
с) | (d) H3C-CH-C-COONa 
H3C-CH-C-CH50H | 
СН; 
CH3 | 
не e 
CH;-C-CH; Ыы © > [Y] ышын > [7]; The major product (Z) can be 
CHCl (ii) H,0!8 
O © 
(а) (b) озу” e Y 
2 PS : 0 


An optically active organic compound has the molecular formula С,Н,, (А). On reaction 
with Н, + Pt it forms an optically inactive compound (B). Then, compound (A) will be 
СН; СН» ЖОН 
(а) (b) PES (c) (d) None of these 
ARS 22 N E: 
HC H CH, НС СНз CH НС H CH; 
Identify end products A, B and C of the following 
(i) De 
(ii) Н2О 
(i) He 
(ii) 220 
(i) D® 
(ii) D20 
(a) CH3CHCH3 inallcase (Б) CH,CH(OH)CH,D, CH,CH(OD)CH,,CH,CH(OD)CH,D 


CH4CH-CH; 


CH4CH-CH; 


CH3CH-CH5 C 


OH 
(c) CH3CHCH3 in all cases (d) ов НОР in all cases 
OD OD 


= A 
Cr AO oc 
Da. ( усноњ 
ОН 
e ( “хана 
ОН 
Schemes A, B and C аге 


(a) simple acid catalysed hydration 

(b) hydroboronation, mercuration-demercuration, acid-catalysed hydration 
(c) acid-catalysed hydration, hydroboronation, mercuration-demercuration 
(d) mercuration-demercuration, acid-catalysed hydration, hydroboronation 


(c) both are correct (d) none is correct 
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16. 


17. 


18. 


19. 


20. 


21. 


Rate of dehydration when given compounds are treated with conc. H,SO, is 
OH OH OH 


(P) X (О) on (R) СІ СН» (5) Cy? 


(а) Р>О>К>5 (b О>Р>К>5 (с К>О>Р>5 (d) R>Q>S>P 


CH50H sa 
EE =» P(Major) ав О(Мајог) 
The structure of О is 


Br 


Br B Br 
(a) (b) QE © "Y^ @ ^N 


COOCH 
Ox 5 овде у 
COOCH3 Н›О/Асеюпе 


Identify "X": 
СООСНз COOCH; 
OH HO 
a 
(а) ce 9 НО Tx 
COOCH; COOCH; 
ы СООСН; 
(с) p OH (d) reaction will not occur 
HO— OH 
COOCH3 
1-Penten-4-yne reacts with bromine at —80°С to produce 
(a) 4, 4, 5, 5-Tetrabromopentene (b) 1,2-Dibromo-1, 4-pentadiene 


(c) 1,1, 2, 2, 4, 5-hexabromopentane (d) 4, 5-dibromopentyne 


Which of the following reagents cannot be used to locate the position of triple bond in 
CH,-C2C-CH,? 
(a) Br, (b) O, (с) Cu (d) KMnO, 


An organic compound of molecular formula C,H, (A) forms a precipitate with ammonical 
silver nitrate and ammonical cuprous chloride. "A" has an isomer "B", one mole of which 
reacts with 1 mole of Br, to form 1, 4-dibromo-2-butene. Another isomer of A is "C", one 
mole of C reacts with only 1 mole of Br, to give vicinal dibromide. A, B and C are 


(à CH,-CH,-C-CH and CH-CH-CH-CH; | | 


(b) CH,-C=C-CH, and CH ~CH=C=CH,; CH,-C=C-CH, 


СН CH5-CH 
(© [ ^ SC=CH, and f ' | ; CHz-CH-CH-CH; 
CH, СН;-СН 


AHN 
(d) СН;-С-С=СН; and сю d -ХСН;; СН;-СН-СН-СН; 


си, 
22. CH3-CH-CHz-N-CH;-CH;-CHs 
CH; 


Excess CH3I " 
Moist Ag;0, A 


O3/Zn-H50 
——————- 


Product mixture Final product mixture 


The final product mixture contains: 
(а) CH,CHO + CH,COCH, (b) CH,CHO + CH,CH,CH, + HCHO 
(c) CH,CHO + HCHO (d) CH,CHO + CH,COCH, + HCHO 


23. Choose the correct major product 


mco4 \ y „Н KNH) 


С=С ----<>ГХІ (major product) 


Да “в 


ОН 
а) moot 3-с / Ув © mco-4 Sorel Уа 


Ds 14 
(c) {_%Ус<сн{ Уа (d HCO’ Усс Уа 


24. Supposed you carried out the hydroboration of 1-methylcyclopentene: 
CH3 


(i) BH; - 
> 
(ii) H202, NaOH 


Choose the correct answer for the products formed in the above reaction. 


НС H НС H H3C OH 
(i) EUH (ii) ОН (ш) S | 
OH H H 
H CH; Н CH; 
(iv) H (v) < „OH 
OH H 
(а) An equal mixture of 1 and 5 (b) Ап equal mixture of 1 and 2 
(c) An equal mixture of 2 and 4 (d) An equal mixture of 4 and 5 


25. The ozonolysis of limonene (oil of lemons) give compound X plus formaldehyde. Choose 
the correct structure for X. 


CH; 
i)O О 
E СЕ хы Д 
(ii) (CH3)2 H “н 
H3C ES 


Limonene 


ЕЯ СНАРТЕВ ТНВЕЕ 


О О O О 
CH; H 

О О 

О О О О 

CH; 
(c) H3C (d) H3C H 
О CH; 
NS 
H O О 


26. Choose the incorrect statement about the following catalytic hydrogenation. 


СН» СН; 
CH3 
СІ Но - Pd/C aH lH 
> + 
ƏН Шо: 
CH3 
CH; H 
major minor 
(a) The minor product occurs as the result of a catalyzed isomerization of the reactant. 
(b) The minor trans isomer is actually present as a racemic mixture. 


(c) The syn addition of hydrogen gives the cis isomer as the major product. 


(d) The catalyst (Pd/C) speeds up the reaction by stabilizing the major product of the 
reaction. 


27. Choose the incorrect reaction. 


Po Ar 


(d) 
FOLEY Na / NH3 
(a) Br Н 
ре oe и. РЕ, T^ 
H 3 = 3 25 
zd H Br 


28. Product of the reaction CH, - CH = CH- CH, “422 > will be 


(à CH,-CHO (b) CH,-COOH 
Ps 
© CH;-CH-CH-CH; (d) CH3-CH CH-CH; 
OH OH 0-0 
39, нусабнесну © 9504 — оду. EHS04, (в) compound (B) is 
| (11) NaSO3H 
OH 
(а) H,C-CH-CH,-OH (b) Н,С-СН-СООН 
(с) H,C=CH-CHO (4) H,C=C=CH, 


30. CH,-CH,-CH,-CH, — 997420: [P]; Product is 


31. 


32. 


33. 


34. 


35. 


36. 


HYDROCARBONS 


(a) Mixture of 1-butene and 2-butene (b) Cyclobutene 
(c) 1,3-cyclobutadiene (d) None of these 


In the presence of peroxide, HCl and HI do not give Anti-Markovnikov's additon to 
alkenes because 


(a) All the steps are endothermic in both the cases 
(b) One is oxidising and other is reducing 

(c) One of the steps is endothermic in both the cases 
(d) All the steps are exothermic in both the cases 


Hydrogenolysis is a process of 

(a) Addition of H, across C—C multiple bond 
(b) Elimination of H, in CH-CH bonds 

(c) Cleavage of a single bond by Н, 

(d) Cleavage of C—C multiple bonds by H, 


In the reaction with Tollen's reagent actylene shows 
(а) Oxidising property (b) Reducing property 
(c) Basic property (d) Acidic property 


Arrange the following halogenating agents in order of decreasing selectivity in free radical 
reactions 


(i) NBS (ii) NCS (iii) Cl, (iv) F, 
(a) iv>iii>ii>i (b)i»ii»ii»iv (с) i»i»ii»iv (d) i>ii>iv>iii 
eo 
СУ. CHBr; + t-BuOK ир i) CECI, i 
dry ether (ii) Нзо+ 
The product P, is 


) C учоон (b) У eiscoon 
с) {оон (а) {_У—снсоон 


А compound having the molecular formula C,,H,, is hydrogenated with H,/Pd to 
О 
| 
give 1-isopropyl-4-methyl cyclohexane and on reductive ozonolysis it gives H-C-H, 


ee 


O О Н 
The ыш of the compound would Бе 
HC. г©Н2 HBC, o 2СН2 H3O, o „СИз H3C. c г©Н2 


"Qe ri i 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


The product obtained during the following photochemical reaction is 


Me 
oth 
Me 


и" — м Ме Ме 
е = 
(а) | (5) | (©) (d) 
E __ „Ме | Ме а 
Ме — "Me 
The major product formed on hydroboration oxidation of 1-methylcyclopentene is 
di a ч ОН CH; j CH3 d Фа 
а A c 
(a) Ы n X os CX "t; 
"OH "H 
Compound (A) on bromination gives (B), which gives (C) with alcoholic KOH. (C) decol- 
ouries 1% alkaline KMnO, solution and on ozonolysis, it gives two molecules of smallest 
carbonyl compound. Compound (A) will be 
(a) С.Н, (b C,H, (с) СН, (а) C,H.CI 
СН,-СН-С-СН on reaction with 1 mole of DBr gives 


(а) CH,=CH-CBr=CHD 
(с) DCH,-CHBrC=CH 


(b) CH,(Br)-CHDC-CH 
(d) CH,=CH-CD=CHBr 


In the given reaction, A and B respectively are 


CH3-CH;-CeC-H -A> cu, CH; C-CH 
(B) O 
CH34-CH;-CH;-CHO 


(а) (Sia),BH/H,O,/HO- and H,O/HgSO,/H® 
(b) H,O/HgSO,/H? and (Sia),BH/H,O,/HO- 
(с) H,O/HgSO,/H® and Na, СН,-1 

(d) None 


Identify the major product P obtained by the reaction 
OH 


(a) yes (b A © ТҮ (d) ТЕ 


During the preparation of ethane by Kolb's electrolytic method using inert electrode the 
pH of the electrolyte 


44. 


45. 


46. 


47. 


48. 


HYDROCARBONS 


(a) Decreases progressively as the reaction proceeds 

(b) Increases progressively as the reaction proceeds 

(c) Remains constant throughout the reaction 

(d) May decrease if concentration of the electrolytes is not very high 


Major product obtained by the following reaction is 


Вх +нс1—— 


С1 
о) | » Ж ol m 
Cl Cl Cl 
In the reaction 
CH=CH MAO, Ата в Озан (С) 
the product (C) is 
О Н H H D 
(а) D-C=C-D (b CH,-C-H © t c (d) Y d 
а) D-C=C- ge £ = Е 
* № s “Sw 


Identify structure of compound [A] 


Compound A — > (gas) *| Compound B 


conc. KMnO4/A 


LAH 
White ppt. with M 
ammonical AgNO3 Compound C 
H9/A 
Y 
Compound D 


(i) Hg(OAc) | (ii) NaBH4 


Ме-СН-СН; 
ОН 
(а) Ме-С=С-Ме (b) Ме-СН,-С-СН 
(с) Ме-СН=СН-Ме (d) Ме-СН,-СН-СН, 


The reaction of propene with HBr in the presence of ROOR (peroxide) proceeds through 
which of the following most stable intermediates? 


(а) CH,-CH-CH, (b) CH,-CH-CH,Br 
Br 
(c) CH3-CH-CH) (d) CH,- CH, - CH, 


The following transformation is carried out in three steps. What is the appropriate reagent 
for the first step? 


OH 


OH 


| 3.10 | CHAPTER THREE 


(a) H,/Lindlar’s catalyst (b) C,H,/NaNH,/CH,I 
(c) NaNH,/NH,;: EtBr (d) H,/Pd/C 


49. Compound A was treated with a large excess of CH,MgBr. The resulting product was 
exposed to РОС], /pyridine to give compound В, as one of many products. Which of the 


following compound can be A? 
iS \ 
О О 

@) "OY e 79 

O 

О 

у 

О 


50. Which molecule will give the following dicarboxylic acid upon treatment with acidic solu- 
tion of KMnO,/A? 


O 


HOOC CH2COOH 


O 
(a) #р (b) 8 (©) e (d) H3 


51. What is the product of the following sequence of reaction? 


NaNH?/NH3 H)/Pd/BaSO4 _ BH3/H505/NaOH > 


АА 


І 
iei HO idi am HO i 
© НО р НО S ‚ОН (д) НО, В НО ОН i ‚ОН 


52. 


53. 


54. 


55. 


56. 


Give the major product of the following sequence 


HS (2) (СНз):8 
О 


H 
5 bad d x b OH 
О 4 О 
OH 
H 9 O—L-0' Гон 


Which of the following reactions involve a radical mechanism? 


С 
B s 
Қ ы НВг CY r (b) C Br», H20 Сон 
"s. 
_НВг_,‚ (а) Оз > 
коок” ” Zn, ЊО 


(Major product) 


For the following multistep reaction, which set of reagents would be more likely to give 


the desired product in good yield? 
HO ОН 


DSF ur. шу. ш) 
(i) HBr, (ii) O,/Zn-H,O, (iii) Li/NH, 
(b) (i) NaNH,/NH,/C,H.I, (ii) Lindlar's catalyst/H, (iii) OsO, followed by NaHSO, 
(i) H,/Pd-C, (ii) NaNH,/NH, followed by САНА, (iii) KMnO,/OH- 
(i) 


(d) (i) HgSO,/H,SO,, (ii) Lindlar's catalyst/H,, (iii) OsO, followed by NaHSO, 


In the following reaction, compound (B) is 


Br + Mg Dry DY aA B 
(Тед) "ether" 
© «tte • D ОЈ 


ФА 


Here is а reaction 


+ = — C4H;BrO 


Use your knowledge of mechanisms to choose the most likely product from among the 


following compounds. 


Br 
Br OH О 


© Ro ® 0 LR ® he 
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57. Identify the reactant (X) on the given reaction 


(1) 1ед. Оз/СН2СЬ 
(ii) Ме»5 


58. Compound (А) — 208 Q 
Compound (A) can be 
CH» М 
Н 
(а) | (b) 21 (c) a ен, Ф СІ 
СН» 3 2 а 


59. Which of the following gives glyoxal as one of the product on ozonolysis? 


(a) A (b) C nen 
HyC=CH 


(с) Н,С-СН-СН-СН, (d) Benzene 


(X) 


60. In which of the following reaction the rearrangment of carbocation is involved? 


Me 41. #2804 Ме 
(а) ib on м (b) CH, H-CI 


Me Me il Me Me (i) B2H6/THF 
© ARR С е 
Ме Ме АК. КМпО4 ме ғ (ii) СНзСООН 
61. The final product of the given reaction is 
Me 
E (i) m-CPBA 
А на „ P, alc. Ыр, т 
КОН (ii) CH3MgBr 
(iii) НО 
Me Me Me Me М 
Ме е 
@) u^ (b) d 
Me Me 
Me Me М Ме Ме 
е 
(©) ме (9) Mo uen 
OH Me 
СН; 
НС 
Аа. Н” , HPOL __ | 
62. || — >A na c- OH B; Product B is 
H3C % О 


63. 


64. 


65. 


66. 


ОН О О 
(а) | (b) (c) (d) 
NNS 


Choose the best reagent to carry out the following sequence of reaction 


HO, OH 
NB о. dH а. | 
1 ii iii 
(a) Acetylene/ NaNH, /NH, H, /Pd OsO,/NaHSO, 
(b) Acetylene/ NaNH, /NH, Н, / Lindlar's catalyst BH,/NaOH/H,O, 
(c) Pentyne/NaNH,/NH, Li/NH, MnO, 


(d) Pentyne/NaNH,/NH, H,/Lindlar’s catalyst OsO,/NaHSO, 


When cyclohexadiene (A) reacts with Br,, a mixture of cis- and trans-1, 2-addition products 
is formed (in addition to other products). However, when cyclohexene (B) reacts with Br, 
under identical conditions, only trans product is observed. What is the best explanation 
for the observed difference in stereochemistry of the addition? 


Br Br 
б Brj/CCl4 CY Bt @ Bro/CCly CY 5 
(А) cis and trans (B) only trans 


(a) The cis and trans products are the result of aromaticity in the cyclic TS for reaction of 
A. In B there are only four electrons in TS, and cyclic TS is destabilised. 

(b) Reaction of A proceeds through an intermediate that has an sp?-hybridised carbocation, 
while the analogous intermediate in reaction of B has sp?-hybridised carbocation. 

(c) Both reactions occur through bromonium ions, but because of planarity enforced by 
neighbouring double bond, cis addition is not sterically hindered in A. 

(d) B reacts through a bromonium ion intermediate, while A does through an allyl cation. 


OH 


H2SO 
c — 24» number of product (х) —X*/ number of products (у). 
Ме Me Heat 


The (x) and (y) are respectively 
(a) ii,4 (b) ii,3 (c) iii,6 (d) ш,5 


Final product in the given sequence is 


Me-C=CH — "5 [B] — eer [С] sata [0] 


OH Me Me 
(b) — 
a о 
ај (d) None of these 


(a) Me 
H 

Me 

(c) » Ms 
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67. Identify "C" product in the given reaction 


Me Ме Oy/Zn (1) Mg-Hg/ether He 
> > > 
Ме Ме (ii) Н2О 


О оо о 
(а) К (b) yA (©) (4) 
HO OH Z M A 


68. Consider the following reaction. 


Bi? 
VA Br —Br — —————5.- ------->- 
= step-1 step-2 
Br Br 


Bi? 


>С 


Which one of the following statements is incorrect? 

(a) The Br, addition occurs with anti-stereospecificity. 
(b) The final product will be a mixture of enantiomers. 
(c) In step 2 the Br- anion acts as a Lewis base. 

(d) In step 1 the Br, molecule acts as a Lewis base. 


69. Identify the product in the following sequence of reaction 


Br 
il. OH i. CH3I 
dil. ОН, A С 3 (excess) К 
ii. Moist Ag?O 
iii A 
CH3NH; ^ 
NMe;5 
“© >с sQ. © 
о СН;ММе; 
70. Which of the following is Mm matched? 
CH3 У еН 
ба) © „сн;| OH aX Y 
ZN й 
НС CH; | (major) 
o ы. 
(b) Cel OHA 
"hs 2 "CH 
L C2H5 CH3 _| сй, CH 
(major) 
H3C СН; CH; 
lo Ө Haee 
(c) N он—А_ 
~ . 
(major) 


(d) АШ of these 


71. 


72. 


73. 


74. 


75. 


The final product of the given reaction sequence is 
H 


р CH3 $0СЬ + Вио@ | 
НО н L—— —— ux В (ша]ог) 
(CH3)3N DMSO 


CH3 
H 
H D H3C D 
a) H b с d) none of these 
(a) vm (b) сн? Сењ (c) Hu, (d) 
H3C 
Ph-CH-CH, + BrCCl, —=“* > 
Product is 
H H 
(a) њав (b) ња 
Вг CCh 
Br ССВ 
(c) Ph CH3CCl (d) Ph CH3Br 
H H 
о 
nt 
+ 
M 
NY - 


The above compound readily undergoes elimination on heating to yield which of the fol- 
lowing products? 


Со Се Сека у! 

а b ~ с Ме (а 

Ө Keron © Sy нә © CM Ом 
ме “ме Ме “Ме Ме Ме Ме Ме 


Select true statement(s) 


(a) Instead of radical substitution, cyclopropane undergoes electrophilic addition reac- 
tions in sun light. 


(b) In general, bromination is more selective than chlorination. 
(c) The 2, 4, 6-tri-tert,butylphenoxy radical is resistant to dimerisation. 


(d) The radical-catalysed chlorination, ArCH, — ArCH,Cl, occurs faster when Ar = phenyl 
than when Ar - p-nitrophenyl. 


Which reagent is the most useful for distinguishing compound i from the rest of the 
compounds? 


CH,CH,C=CH CH,C=CCH, CH,CH,CH,CH, CH,CH=CH, 
(i) (ii) (ii) (iv) 

(a) alk. KMnO, (b) Вт,/ССІ, 

(с) Br,/CH,COOH (d) Ammonical AgNO, 
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CH; 


(i) Оз, CHoCb 
(ii) Me3S 


76. (А) + HCHO 


H3C 
? Limonene) 


(A) —#8н , products (mixture) 


For the given reaction, the products are 


О 
Де "E | ө KIO 
О 
CH CHO о? О 
77. Which of the following reaction is correct regarding the formation of major product (alkene)? 
| Ме 
H3C le 
| ~ Он —— CH;-CH; 
| Ме СН; 
Н Ме 
|Ф 


о 
(b) Нм Он —2— сн;-сн=сн, 
HC Ме CH; 


Me 
се) г NE 
c OH ——- Ph-CH-CH 
LX 2 
Ph— du СН; 
Г Ме 
(а) ме Он —^_> сњ=сн-а 
— 
И X * 
H3C Me Cl 


қз рн» 


н 
78. НзС С СН TH OH et mixture 


СНз СН; 
the product's mixture contains 
он CHa 

(a) H3C CH— CH-CH-CoHs (b) н;с-с— C=CH 
CH; ОН СНз C9H5 CH3 
ÇH; CH; H 

(c) ио (а) и ота Сна 
СНз С›Н5СН; СНз СН; 


79. Which of the following reaction does/do not takes place by formation and rearrangement 
of carbocation? 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


HYDROCARBONS 

1) Hg (OAc);, H2O 1) BH 
(а) R-CH-CH—CH; 9) BIS (b) R-CH-CH — cH; 2 BSS, 

| (ii) NaBH4 | (ii) H202 
СН; CH3 
o HBr HNO, 
(c) EHE Е БТ (4) А 
СН; OH NH; 
Which alkyl halide will form Wittig reagent with PPh, and C,H,Li? 
n 
(a) CH;-C-Br (b) CH;-CH-Br (c) CH,-Br (d) C,H;-Br 
CH; СН» 
Alkyne can be converted into vic dicarbonyl compound Бу 
(a) SeO, (b) Baeyer'sreagent (c) КМпО,/Н% (а) K,Cr,O, 
Which of these substrates will give rearranged product in hydration reaction? 
(а) СН;-СН-СН-СН; (b) СН,-5-СН,-СН-СН, 
ш, CH3 
Ph. | 
(c) CH,-CH=CH, (d) Ph за 
СН; 

The reagent(s) of choice Юг conversion of propene to methylcyclopropane is/are 
(а) CH,N,/ether (b СНА, (c) CH,L/Zn (d) CH,I/NaOH 


Anti-Markonikov addition is given by which of the following alkenes? 


Ф 
(а) CH, -CH-N(CH,, (в) СН,=СН-СЕ, (с) CHs-C-CH (d) С,Н,-СН=СН, 
сн; 


Which of the following gives allylic substitution product? 
(a) СН,-СН-СН, —39/" > product (b) CH,£CH-CH, —% product 


(c) CH,=CH-CH, —92: product (d) СНЕСН-СН, — 94%» product 
In the given reaction, identify compound [A] 
л— [А] 
181 „сн,сн›сн» 
(а) Compound [A] is >в (b) Compound А is CH,CH,CH,Br 
(c) Reagent B is H,/Ni at 120°C (d) Reagent B is LiAIH, 


In which of the following Hoffman's elemination product is more? 
T #80 пије 
(a) CHs-C-CH-CH; ЕВ (b) CH;-C-CH-CH; 
НзС ОН НзС Вг 


Potassium 
t-butoxide 


3.17 
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88. 


89. 


90. 


91. 


92. 


93. 


94. 


CH; CH3 

| | | 
(© сну сн, сн сн, м СЗ (0 АҒОН (а) cg, c cg, су Ale KOH, 

®~CH3 (GA | 

CH3 
When У ызын is treated with НСІ then different carbocations and products 
formed would be 
e 

о AN DN 2T d 
@ УМ У ә За d + сн, а 
Which of the following compounds can give bromination reaction with NBS/hv? 


CH; 
(a) СН-СЕСН (b) CY © CHj-CH-CH (а) C;H.-CH, 
CH; 


Which of the following alkynes show acidic character? 
zC-H 
(a) Н-С=С-Н (b СН,-С-С-Н (с) СҮ ý (d) СН,-С-С-СН, 


Aqueous solution of which of the following compounds is electrolysed, when acetylene 
gas is obtained? 


(a) Sodium fumerate (b) Sodium maleate 
(c) Sodium acetate (d) Calcium carbide 


Which of the following acid will give isopentane on decarboxylation with soda lime? 


COOH ӨН 
(а) CHs-C-CH;-CHs (b) CH;-CH-CH-CH; 
CH3 CH3 
COOH 
(с) аан (а) сезга 
СНз CH; 
Which of the following alkane cannot be synthesised by Wurtz reaction in good yield? 
(а) (CH) -CH-CH,-CH-(CH,), (b) (CHj,CH-CH,-CH,-CH-(CH,), 
(c) CH,-CH,-C(CH,,-CH,-CH, (d) CH,-CH,-CH,-CH, 


Me Me e e 
e бы “ бы ©) “он (а) "OH 
Br Br OH "Br 


(4) (4) (4) (dl) 


95. Identify per cent yield of 2?-chlorination product of 2-methyl butane (Excluding stereo- 
isomer), If propane on monochlorination gives 1-chloro and 2-chloro propane in 4596 and 
55% yield respectively and isobutane on monochlorination gives 1°-chloro and 3°-chloro 
product in 65% and 35% yield, respectively 


(a) 40% (b) 31.28% (c) 543% (d) 34.28% 


96. Identify major product of reaction of (E)-3-methyl-2-pentene with D, / № 


D D D 
Me D Et Me D H 
(a) pang (b) (c) (d) (a) and (c) both 
Me H H Me Me Et 
D Me 


Et 


97. Test for identification of But-2-ene and benzene is 
(a) Tollen’s Reagent test (b) 1% Alkaline KMnO, 
(с) Iodoform test (d) Вг, + Н,О test 


98. In the given reaction, the possible structure of compound (X) is 


(X) conc. Н2804 Me 
Me 
OH 
OH OH 


(c) Me (d) Me 


99. Which of the following reactions will give an alkyne? 


(a) Potassium fumarate — = 105s , b) СНСВг СНВг, ——^%= > 
9 2 2 
(с) CH,CH,CHBr, —EK/wN*/* > (ау CH.CHBrCH,Br — ^а 


100. АНС=СН red hot их”. rx is 


iron tube 


сн; CH; 


H3C СН» 
(a) Benzene (b) ( (c) A (d) 
H4C CH H3C CH3 


3 СН; 
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LEVEL 2 


Single and Multiple-choice Туре 


К ОН 
| 1. H9SO4 / heat 
1. АЕ Product 
2. Br; / СНС 


CH; 


1. ТӘСІ, pyridine 
2. МаСМ / ОМЕ 
2-4 СМ 


1. Excess Оз 
———————> Product 
2. H205 
(а) дл 
НО ОН 
О О 
с 
a E cola s Product is? 


> Product 


о OQ 

e 
о о 

so чон 


СН; 
? Br -1—H 
6 === = 
Н ——Br 

СН; 
(а) (1) Ма/МН, (І) (ii) Br,/CHCI. 
(b) (i) H,/Pd/CaCO,/pyridine (ii) HBr 
(c) (i) excess H,/Pd (ii) Br, uv light 
(d) (i) H,/Pd/CaCO,/pyridine (ii) n: „СНС, 


1. Bry / hv ps О 
dog гта 
2. EtOH 
он 
Вг 
а) (b) (c) (d) 
OH 
a 


8. 9 aq. H2504 СУ 


1. Н25Од, heat 


2. Оз then Zn / CH43CO;H OHC 


10 1. Excess МаМН> then H20 work ШІ 2 
· 9 
| 2. HgSO4, H5SO4, MeOH А only 
к.” 


ЖК SD 


AAW 
Br 


1. Tosyl chloride, Et3N 
11. 9 > 
2. KOtBu / tBuOH / heat 
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12. 


13. 


14. 


15. 


16. 


„ОН „Он 
“ОН Вг 


1. Оз then Н2О 
2. Ма СОз / CH3I / DMF 


„Он 
@ AY © <) © oe @ б 
сн; 


> — CH3CH;CH;5CO5CH, only 


(a) (i) Br,/CHCI, NaOH 
(b) (i) NaOH NaBr 
(с) (i) BH, then NaOH/H,O, HBr 
(d) Br,/H,O 
? 
WE г 

CI 
(a) (i) Н,О NaOH 
(b) (i) aq. Н,50, Na 
(c) HBr/peroxides Nal/acetonei 
(d) (i) BH, then NaOH/H,O, 

| Т 2 ( y 

— > 
(a) heat H,/Pd 
(b) (i) HCI (1) KOH/EtOH/heat 
(c) (i) ЗОСІ,/ ЕҚМ (ii) KOH/EtOH /heat 
(d) (i) Br,/hv (ii) KOH/EtOH/heat 
Identify the correct reaction sequence 
СНз 
(А) ӨН (В) ‚лм ВЕ 
‘OH H505/NaOH к Вг 
СН» 
Hg(OAc); Во О 
p 
\CH3 
(C) ^ 


(D) 


"uj 


OH 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Which of the following is most reactive towards aqueous HBr? 


(а) 1-Phenyl-2-propanol (b) 1-Phenyl-1-propanol 

(c) 3-Phenyl-1-propanol (d) 2-Phenyl-1-propanol 
Ethylbenzene when treated with chlorine in the presence of light mainly gives 
(а) B-phenylethyl chloride (b) o-phenylethyl chloride 

(c) o-chloroethyl benzene (d) o- and p-chloroethylbenzene 


When the following alcohol is treated with conc. H,SO,, the major product obtained is 


conc. Н,501 
ca о (-H;0) ? 


OH 
H 
@ Cdi A (b) сену NI 
H 
H 
(c) Сена ~ a (d) All the three will be formed in equal amounts 


Фа emo prd X. The compound X is 
CH3 СН; T 

(a) D» (b) Е! (с) (nol (d) Both (b) and (c) 
H OH H 


Give the nature of A and B in the given reaction 


Bet: (CH; ); COH —9594/9 _ A 


(a) A and B both are (CH), C = CH, 

(b) A and B both are (CH), CO + СНО 

(с) Ais (CH,),COH, while B is (CH,),C = CH, or (CH), CO 
(d) Аапа B both are (CH,),COH, i.e., there is no reaction 


Which of the following is liable to be oxidised by periodic acid? 


OH О О 
(а) as (b) ый (с) жағы (d) All the three 
OH OH О 


From the given set of reaction 


О 
Ace el СҮ 


starting compound A corresponds to 


О 
(a) СҮ (b) ol 
CHCOOH CHCOOH 


ЕРІ СНАРТЕК ТНКЕЕ 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


О О 
«Ct Је 
СОСН» СОСН» 


Methanoic acid is heated with conc. H,SO, to form 
(a) CO (b) CO, (с) CH, (d) (COOH), 


When ethane-1,2-dioic acid is heated with conc. H,SO y it gives 
(а) СО + НСООН (b) СО, + НСООН 
(с) СО + CO, + HCOOH (d) CO+CO,+H,O 


When sodium fumrate is heated with soda lime, we get 
(a) CH, (b) Ethyne (c) Sodium oxalate (d) No action 


Sodium formate is heated at 360°С to gives 
(a) CO (b) CO, (c) Sodium oxalate (d) No action 


When cyclohexanone is treated with Na,CO, solution, we get 


О О 
а) өй (b) A E 
ү ) COOH 

OH 


In the given reaction, СН,-СН,-С-С-Н m [X], [X] will be 
(a) Butanal (b) Butanone (c) 2-butanol (d) 1-butanol 
In the given reaction, СН;-С-С-СН, —248/4_, [X], [X] will be 
(a) 1-butene (b) trans-2-butene (с) cis-2-butene (d) 1-butyne 
In the given reaction, CH.-CeC-CH, —N/NH:0- y [X], [X] will be 
(a) 1-phenyl propane (b) 1-phenyl propene 
(c) trans-1-phenyl propene (d) cis-1-phenyl propene 
In the given reaction, CH_-CH,-C=C-CH, + HOH —#°н/%Уне"_› [X]. [X] will be 
(a) 2-pentanone (b) 3-pentanone 
(c) Pentanol (d) Mixture of 2-pentanone and 3-pentanone 
CH; 
In the given reaction, „С=©н-Сн=Сн› + Вг, ——7©_› [X], [X] will be 
СН; 
ji Br 
(a) CH;-C-CHBrI-CH-CH, (b) S 
CH; Br 
CH3 Pr CH 
(c) С-С-СН-СН; (4) С-СН-СН-СН-Вг 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


HOBr 


In the given reaction, CH,-C=CH ——7—— [X], [X] will be 


i I j | 
| 
(а) CH3-C-CH3Br (b) CH;-C-CBr; (с) CHa4-C-CHBr; (а) СНз-С=СНВг 


8 mL of a gaseous hydrocarbon needs 40 mL of oxygen for its complete combustion. The 
hydrocarbon is 
(a) CH, (b) СН, (с) C,H, (d) C,H, 


0.34 g of a hydrocarbon when heated with methyl magnesium bromide gives 112 mL of 
CH, at STP. Possible structure of the hydrocarbon is 


(а) CH,CH,CH,C=CH (b) CH,CH,C=C-CH, 
(c) ын нен (d) CH,CH,CH,CH,C=CH 
CH3 
Which of the following structures are chiral? 
CH3 

@ J, (ii) ш (ii) Jk 

H3C "CH; ње СІ CH; 
(a) iand iii (b АПо ће three (с) iandii (d) ii and iii 
The lowest boiling point is expected for 
(a) Isooctane (b) n-octane (с) 2,2,3, trimethyl butane (d) n-heptane 

СН» 
CH5-C-CH; + D,O —— X. "X" is 
MgBr 
СН» CH3 CH3 CH3 
(a) със (b) си; ссн, (©) сн сн, (а) сн,-с-сн, 
Н D OD OH 

Acetic acid, when reacts with excess of HI in the presence of red phosphorus gives 
(a) Ethanol (b) Ethane (с) Acetaldehyde (4) Acetone 
Sodium adipate, on electrolysis gives 
(a) Cyclobutane (b) Cyclopropane (c) But-2-ene (d) But-2-yne 
Clemensen reduction cannot be used in which of the following? 


r СОСН» 


O O 
(а) а (b) ye © CH-C-H (@ e 


Wolff Kishner reduction cannot be used in which of the following? 
CHO 


О О O 
(а) ey (b) A (©) ou (d) e 


[РЗ СНАРТЕК ТНВЕЕ 


CH, CH; 
44. In the given reaction, РАМА у? product will be? 
H H 
СН» СН» СН» CH3 
(a) (b) an (c) Both (а) 70% (а) and 30% (b) 
H H H H 
D D H H 
сн; 
45. In the given reaction, Æ -СН; Mono [X], IX] will be 
CH; 
(a) COH-CH; (b) CH-CH;OH 
сн; сн” 
сыз. HOCH; 
(c) Jc-cuon (d) с-сы; 
сн сн; 


46. In the given reaction, CH,-CH-CHD — 2 980: [X], [X] will be 


OH OSO3H 

(a) т (b) Е. 
OSO3H OSO3D 

(c) aces (d) па 


47. Arrange the following compounds in decreasing order of their heat of hydrogenation 


CH3 
(i) CH,-CH=CH, (ii) ,C-€H 
СН» 
СН» 
(iii) /С2СН-СН: (iv) СН,-СН-СН-СН, 
CH3 
Select the correct answer 
(a) i, iv, ii, iii (b) i, iv, iii, ii (c) iii, ii, iv, i (d) iii, ii, i, iv 


48. Arrange stability of the given compounds in decreasing order 
(i) CH,=C=CH, (ii) СН,-СН-СН-СН, 
(iii) СН,-СН-СН,-СН,-СН-СН, (iv) CH, 
Select the correct anwer 


(a) ii, iv, i, iii (b) iv, ii, iii, i (с) iv, ii, i, iii (d) ii, iv, iii, i 


49. 2C,H,Cl + Zn —> CH,CH,CH,CH, + ZnCl,. The reaction is known as 
(a) Frankland reaction (b) Wurtz reaction 
(c) Fittig reaction (а) Wurtz-Fittig reaction 


50. 


51. 


52. 


53. 


54. 


55. 


HYDROCARBONS 


When isobutane is chlorinated in the presence of diffused sunlight, then the product 
formed is 


(a) tertiary butyl chloride in major amount 

(b) isobutyl chloride in major amount 

(c) both 5096 each 

(d) n-butyl chloride, isobutyl chloride and sec-butyl chloride are formed 


By which of the following methods, alkanes containing odd number and even number of 
carbon atoms can be prepared with good yield? 


(a) Wurtz reaction (b) Frankland reaction 


(c) Riemer Tiemann reaction (d) Groove's process 


During the halogenation of n-pentane, assuming no regeoselectively, the ratio in which 
1-chloropentane, 2-chloropentane and 3-chloropentane are formed is 


(a) 1:2:3 respectively (b) 3:2:1 respectively 

(c) 9:41 respectively (d) 1:1:2 respectively 

When isobutane is brominated in the presence of diffused sunlight then the product 
formed is 

(a) exclusively tertiary butyl bromide (b) exclusively isobutyl bromide 


(c) exclusively n-butyl bromide (d) s-butyl bromide 


Which of the following statements is correct? 

(a) Chlorination of CD, is about 12 times faster than the chlorination of CH,. 
(b) Chlorination of CH, is about 12 times faster than the chlorination of CD,. 
(c) Chlorination of CH, and CD, takes place at the same step. 

(d) C-H and C-D bond energies are the same. 


When 2-butyne is brominated, A is formed. When 2-butyne is reacted with HgSO, + H,SO,, 
then B is formed which then gives C. Hence 
OH 


M | 
(a) Ais ч эс” and Bis Me-C-CH-Me 
Т r 


он 

м 

(b Ав “° >c=c<P" and Bis Me-C-CH-Me 
Br Me О 


|| 
(с) Bis алары and С is Ме-С-СН;-СН; 


ОН 


| | 

(d) Bis Ме-С-СН»-Ме and Cis Me-C-CH;-CH3 
| 
OH 


3.27 
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CH; СНз, В-Н 
56. When is reacted with P followed by treatment with H,O,/ 
Me H а 


ОНУ, then the different products formed at different stages аге 


(a) Gp (b) (с) (9) 
Me BO н BO н он 


57. When / С is treated with Br, (1-equivalent), it would give 


Me OH 


Br 


Br 
(a) / % (b) Br /— Br (9) Br | d 
Br We А 


58. (Н-С-СІ1-Вг-(СН,)-В)---А-<і5в- 5С 


Вг 


o 


In this reaction, sequences 
(а) Ais Н-С=С-(СН,),-Вг 
(b) B is Н-СЕС-Н and С is Li С-С-(СН,),-Вт 
(с) Bis Li CXC-(CH,),-Br and C is Пн. C= С- СН; CH) 


CH — CH; — CH; — CH; —СН› 
(d) Bis Li C=C-(CH),-Br and С is Br (CH,), C=C (CH,), Br 


59. When CH,=CH-Br is reacted with HBr then the product formed is А and when СН,-СН- 
СООН is treated with HBr then the product formed is C. Hence here 


. „Вт 
(а) Ais CH», — СН» (b) Ais СНз - CH S 
| | Вг 
Br Вг 
(с) Cis на са. (d) Cis PR ын 
Br Br 
60. Which of the following will give cis diol? 
Et ` i (i) KMnO. Ме - & (i) ОО, 
(а) (ii) H)O/OH ^ (b) (ii) NaSO; ? 
Me Me Et Me 
Me H 
© а! ои, (d) а! нэ 
Et H 
61. Which of the following reactions will give alkyne? 
(a) чына — (b) CH,CH,CHBr, — к0н , 


| 
СІ СІ 


62. 


63. 


64. 


65. 


Вг Вг 
(с) CH3- С = c – СНз ——ZVskehe , (d) Potassium maleate — =s > 
Br Br 
Which of the following reactins are correct? 
e QO Е и 
Н ОН 
ОН 
H* LOHUBO y о H* __нуњо_ у 
Ме 
Н Ме 


In the conversion given below 


(>СН;-СН,-С-СН; 


| 
О 
Ф»снз-СН›-С=Ср 
СН;-СН;-С-СН-- ЈЕ 
“>СН;у-СН;-С=С-СН; 
d Br 
---СНҙ-СН;-СН;-С-Н 
| 
О 
(а) H,O/Hg”/H* (b) (i) one equivalent of LDA, (ii) D,O 
(c) Br,/CCl, (d) (i) (Sia),BH, (ii) Н,О,/ OH- 


Which of the following reactions are correctly represented? 


(a) R-CH-CH, + HCI—> R-CH-CH; 
СІ 


(b) R-CH=CH, + НІ —*** 5 R-CH,-CH,-I 
(c) R-CH=CH, + HBr — 9 > R-CH,-CH,-Br 
(d) R-CH=CH, + НІ е , R-CH-CH; 
| 
COH 


O 
The iodo lactisation of ы with I, gives the compound үү + 


HI. The different intermeidates аге 
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о е i | f 
(a) (b) (©) W а S 
AAD “мым? | 
HO I I 
O 
66. © Ань А —Ҥ/ШО › B. Here 
О 
40° Li 
(a) Ais те (b) Ais Ф 
Н 
ОН 
ОН 
(с) В may be (d) B may be 
HO 
OH 
67. The reaction of propane with nitric acid in vapour phase gives 
(a) 1-nitropropane (b) 2-nitropropane 
(c) Nitromethane (d) Nitroethane 
68. n-hexane reacts with Pt at 770 K to give 
(a) Cyclohexane (b) Benzene (c) Isohexane (d) Neohexane 


69. lodination of methane can be carried out in the presence of 


(a) HI (b) HIO, (с) HNO, (d) NaOH 
70. Cracking of alkanes involves 

(a) Homolytic fission (b) Free radical 

(c) Heterolytic fission (d) Carbocation 


71. Arrange reactivity of the given compounds in decreasing order for electrophilic addition 


reaction 
(i) C,H.-CH-CH, (ii) аа 
СН» 
(iii) Сен RE (iv) CH,=CH-NO, 
C6H5 
Select the correct answer 
(a) iv, i, ii, iii (b) iii, ii, i, iv (c) ii, iii, i, iv (d) ii, iii, iv, i 


72. Which among the following compounds will give electrophilic addition reaction? 


(i) CH,=CH, (ii) СН,-С-СН 
_ | МО» = E МО» 
(iii) СН,-СН-СН-СН, (iv) P x e 
NO5 МО» 


Select the correct answer 
(a) i,ii and iii (b) iandii (с) iji and iv (d) i, ii, iii and iv 


73. In which compound addition reaction will take place according to anti-Morkonikov's 
rule? 
(i) СН,-СН-МО, (i) СН,-СН-СНО (їй) CH,=CH-CN (іу) СН,-СН-СН, 
Select the correct anwer 
(a) i, ii and iii (b) i, папа iv (c) iand ii (d) iand iii 


74. For electrophilic addition with НСІ, which pair is correctly matched? 
(i) CH,-CH=CH,, alkyl carbocation 
(ii) CH,-CH=CH, vinyl carbocation 
(iii) СН,-СН-СН-СН,, allyl carbocation 
Жаз 
(iv) С6Н5-СН-С ‚ alkyl carbocation 
N 
CH3 
Select the correct answer 
(a) i, iii and iv (b) ii, iii and iv (с) i, ii and iii (d) i,iiand iv 
75. Consider the following statements 
(i) Alkene is more reactive than alkyne for electrophilic addition reaction. 
(ii) Alkyne gives nucleophilic as well as electrophilic addition reaction. 
(iii) Alkyne is more reactive than alkene for nucleophilic addition reaction. 
(iv) For electrophilic addition reaction, RI of alkyne is alkyl carbocation. 
Of these, the correct statements are 
(a) Only i (b) iand ii (с) i, ii and iv (d) i, ii and iii 


76. Consider the following statements 
(i) Conjugated diene gives direct as well as conjugate addition. 
(ii) Conjugated diene gives only direct addition. 
(iii) Conjugated diene gives only conjugate addition. 
(iv) Thermodynamically controlled product is obtained by less stable reaction intermediate. 
Of these, the correct statements are 
(a) Only i (b) iand iv (c) ii and iii (d) Only iii 


77. Consider the following statements 
(i) Conjugated diene gives i, 2 and i, 4 adduct. 
(ii) Conjugated diene gives kinetically and thermodynamically controlled product. 
(iii) Formation of kinetically controlled product takes place by formation of stable RI. 
(iv) Formation of thermodynamically controlled product takes place by the formation of 


stable RI. 
Of these, the correct statements are 
(a) i, ii and iii (b) i, папа iv (с) Only i (d) Only iv 


78. Which among the following reagents give syn addition with alkenes? 
(1) Br, (ii) dil. КМпО,/ОН- 
(iii) OsO,/NaSO,H/HOH (iv) H,/Ni/A 
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79. 


80. 


81. 


Select the correct answer 
(a) Only i (b) ii and iii 


Match List i (reaction) with List ii (reagent) and select the correct answer from the codes 


given below 


ListI 


(а) CH,-CH=CH, —> CH,-CH,-CH,-OH 


OH 


| 
(b) CH CH=CH, —> CH3-CH-CH; 


(с) CH,-C=C-CH, —> trans-2-butene 
(а) CH,-C=C-CH, —> cis-2-butene 
a b с а 


(d) Only iv 


List II 
(i) Na/NH,(/) 


(ii) (i) ВН, (i) H,O,/ OH 
(iii) Ni,B 
(iv) (i) Conc. H,SO, (ii) HOH 


Match List I (substrate/reagent) with List II (product) and select the correct answer 


Match List I (substrate/reagent) with List П (RI of the reaction) and select the correct 


(a) iv ii i iii 
(c) ii iv i iii 
ListI 
CH CH 
EN go 
(a) Pi @ + Br, 
Н Н 
св Ж 
(b) С=С + Br, 
u^ Хан; 
Н Н 
"ha T t 
с = aeyer reagen 
H Ü % Н 
Н 
TA. 
(d) C-C t Baeyer reagent 
u^ М CH; 
a b с а 
(а) ш 1 iv ii 
(c) i iii ii iv 
answer 
ListI 
(a) C,H,-CH-CH-CH,/HCI 
СН» 
(b) C-CH;/HOH 
СН» 


(с) СН,-С-СН/НСІ 


List II 


(i) (+) 2,3-dibromobutane 
(ii) (+) 2,3-butanediol 

(iii) Meso-2,3-dibromobutane 
(iv) Meso-2,3-butanediol 


(Di ii iv i 


(d) ii i но iv 


List II А 
(4) CH,-CH,-CH-CH-CH 


2 


(ii) CH,-CH-CH,-CH=CH 


2 


e 
(iii) C;H.-CH-CH,-CH, 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


e 
(d) СН,-СН-СН-СН-СН,/НСІ (iv) C;H.-C-CH, 
CH3, o 
(v) С-СН» 
сн.” 
а b с а а b с а 


(а) ш у iv i (b) iii у iv ii 


(c) v iii iv i (d) v iii i iv 


Which of the following reagent reacts in different ways with СН.СНО, HCHO and 


C,H,CHO? 
(а) Fehling solution (b) C,H,NHNH, (c) Ammonia (d) нс 
The reaction ST =. Ox, is an example of 
(a) Oxidation reaction (b) Reduction 
(c) Both (d) Aldol condensation 
i 4 
CeHsCH-C-—CeHs —“485 Р Here, P should be 
T e 
(a) С6Н5СНСНС6Н» (b) C6HsCHCH)CoHs 
(с) СНСНСНСН, (d) C,H.CH = CHCH, 
Nitrobenzene can be reduced to aniline by 
(i) H,/Ni (ii) 5n/ HCl (iii) Zn/NaOH (iv) LiAIH, 
(a) i, ii and iii (b) iand ii (c) i, ii and iv (d) only ii 
1-methylcyclopentene can be converted into 2-methylcyclohexanol by 


(a) acid-catalysed hydration 

(b) hydroboration oxidation 

(c) epoxide formation followed by reduction with МАН, 
(d) oxymercuration-demercuration 


2-methylpropanol-2 can be obtained by the acid-catalysed hydration of 


(а) CH,CH,CH=CH, (b CH,CH=CHCH, 

(c) (CH,),C=CHCH, (d) either of the three 

Predict the nature of P in the following reaction: CH,C = CCH, “S24 sovent yp 
(а) СН-СНСН-СН, (b) CHzC-CH-CH, 

(с) CH,CH,C=CH (d) No reaction 


Arrange the following alcohols in order of increasing ease of dehydration 
CH,CH,OH C,H,CH,OH | CLCCH,OH Е,ССН,ОН 
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90. 


91. 


92. 


93. 


94. 


1 ii iii iv 


(a)ii<i<iv «iii (b)iv <iii «ii «i (c)iv < Ш <i< ii (d) ii <i < iii < iv 


Which of the following statements are true? 


(i) Structural isomers are compounds with the same molecular formula, but are different 
in the connectivity (order of attachment) of their atoms. 


(1) Stereoisomers are compounds with the same molecular formula and same order of 
attachment of their atoms, but are different in the orientation of their atoms or groups 
in space. 

(11) Enantiomers are stereoisomers whose molecules are mirror images of each other. 


(iv) Diastereomers are stereoisomers whose molecules are not mirror images of each 
other. 


(v) A molecule with two chiral centres designated as (R,R) will have an enantiomer with 
two chiral centres designated as (S,R). 


(vi) Cis-1,2-dichlorocyclopentane and trans-1,2-dichlorocyclopentane are enantiomer to 
each other. 


(a) i, ii, iv, vi (b) i, ii, iii, iv (c) i, ii, iii, iv, vi (d) ii, iii, iv, vi 
Which of the following are chiral molecules? 


OH 
@ @ (ii) ae 
"d OH 


NH; 


(iv) (v) < 0H 
нус OH 
(a) ii (b) i, ii, iv (c) Њу (d) ii, iv, v 


Pere 
(a) 2 (b) 3 (c) 4 (d) 8 


What is the name of the following compound? 


(a) (2R,3S)-2,3-dimethylhexane (b) (R)-2,3-dimethylhexane 
(c) (S)-2,3-dimethylhexane (d) (25,3R)-2,3-dimethylhexane 


What is the role of H,O* in this reaction? 


H30* 
S ==. 


Е o 
(a) Base (b) Nucleophile (c) Catalyst (d) Leaving group 


95. Which statements are true for 5,2 reaction of alkyl halides? 
i: Both of the alkyl halide and nucleophile are involved in the transition state. 
ii: Reaction proceeds with inversion of configuration at the substitution centre. 
11: Reaction proceeds with retention of configuration at the substitution centre. 
iv: The order of reactivity is 3? > 2? > 1°. 
v: Thenucleophile must have an unshared electron pair and bears a negative charge. 
vi: The greater the nucleophilicity of the nucleophile, the greater the rate of reaction. 


(a) i, ii, iv, v (b) i, ii, v, vi (c) i, iii, v, vi (d) i, ii, vi 


Comprehension Type 
Passage 1 


In the given reactions 


СНз 
«АН А 
(i) ORO Product (X + У) 
1 2 
СНз — 
(ii) s -Q) CF3CO3H p o duct (Р+О) 
(i) OH/H20 
СНз 
И Н 
Баз dil. alk 
(iii) — — — >» Product (А + B) 
KMnO4 
СН; 
бу) од. 48 ET Product (M 4- N) 
— nO4 
96. For the given reaction (i), X and Y are 
(a) Meso compound (b) Diastereomers 
(c) Identical (d) Enantiomers 


97. For the given reaction (iv), products M and N are 
(а) Enantiomers (b) Diastereomers (с) Identical (d) Meso compound 


98. Which of the following is a correct statement? 
(a) Products А and B аге Diastereo Isomers (b) Products P and Q are enantiomers 
(c) Products A and B are identical (d) Products P and Q are identical 


Passage 2 


The reaction of 1, 3-butadiene with HBr is shown below. At 40°C the major product is the 1, 
4-addition product; however, at -80°C the major product is the 1, 2-addition product. 


Br 


1, 2-addition 1, 4-addition 
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99. Thermodynamically controlled product is 
(a) 1, 2-addition product (b) 1, 4-addition product 
(c) The products have same stability (d) cannot be determined 


100. Why are two products formed? 
(a) The carbocation intermediate allows delocalisation of the second double bond. 
(b) There are two double bonds present. 
(c) The fact that the carbocation is planar allows attack from both sides of the plane. 


(d) There are 2 moles of HBr. 


101. Which of the two products has a lower activation energy for formation? 
(a) 1, 4-addition product. 
(b) 1, 2-addition product. 
(c) The products have same activation energy. 
(d) The relative activation energy cannot be determined. 


Passage 3 


Karl Ziegler reported that alkenes react with N-bromosuccinimide (NBS) in the presence of light 
to give products resulting from substitution of hydrogen by bromine at the allylic position, i.e., 
the position next to the double bond. 


Let us consider the halogenation of cyclohexene 


Br 
NBS B 


Energy level diagram for allylic, vinylic and alkylic free radicals is given 


А 


>. : : : 
Vinylic fi dical 
> é „С (Vinylic free radical) 


Energy 


R 
n 
ү ==” кыт (Alkyl free radical) 
R 
| 


— P! o óÓ 


p (Allylic free radical) 


Answer the following questions 


102. In the treatment of cyclohexene with NBS, which of the following products will be formed? 


Br Br Br 
(a) @ (b) (c) CY (d) cannot be predicted 


103. Consider the three types of C—H bonds in cyclohexene 


H«C H 
A 


HYDROCARBONS 


Which of the following is/are correctly matched? 


(a) A-Vinylic C-H bond (b) B-Allylic C-H bond 
(c) C-Alkylic C-H bond (d) All of these 
104. СН; 
CH3 


(4, 4-dimethyl cyclohexene) 


Above compound on treatment with NBS gives allylic bromides. How many product(s) 
will be obtained in this reaction (neglecting stereoisomers)? 


(a) One (b) Two (c) Three (d) Four 


Passage 4 
Hydroboration is a reaction in which boron hydride acts as an electrophile. R,BH adds to a car- 
bon-carbon double bond which acts as a nucleophile 


| | 
ie., + КВН ——— н BRE 


| 
Organoborane 
compound 


The organoborane compound then is oxidised by treatment with hydrogen peroxide in aqueous 
medium to form alcohol. The OH-group enters the carbon atom from the same side where the 
boron atom was present. 


i 
^ »-D- 
%, S о, | 


C-C-RjH— C=C 
” N « 


Ooz 
о 
> 


Ram UM 
>: ve 1 
ве | 09..0ң87 с 
с А 
R 
ВК H 
| НО | С < 
| - 2 C 
Ç ES A £s 


Hence this reaction is highly regioselective and the boron atom attaches to that carbon atom 
which is less stearically hindered. 


Me 
i) B2H6 
105. H ———————>» A; Hence, compound A is 
| (ii) H3O9/OH 
Me 


3.37 


ЕЕ СНАРТЕВ ТНВЕЕ 
HO Me 


eh t ER SER HER 


106. R-CH-CH, — 296 ~ X; Hence, X is 


(a) R-CH-C| (Ы) R-CH-CH;-Cl (c) R-CHO «CH,Cl (d) R-CH-CH;-NO 
NO NO Cl 


107. К-СН = СН, + СО + Н,—!©°(СОм. , А; Hence, A is 


(a) R-CH,CH,CHO (b) R-CH-CH3 
CHO 
(c) R-CH=CH-CHO (d) Both (a) and (b) 
Passage 5 


Compound having atleast one л-Бопа gives addition reaction. Alkene behaves as a nucleophile 
and hence it gives an electrophilic addition reaction. Electrophilic addition reaction in most of 
the cases takes place by formation of carbocation as reaction intermediate. 


108. Which one of the following is NOT correct for electrophilic addition of alkenes? 
(a) In the first step, alkene reacts with electrophile to form a л-сотріех. 
(b) т-сотр1ех converts into carbocation and the step is а rate-determining step. 
(c) Product formation takes place by formation of most stable reaction intermediate. 
(d) Rearrange product is not formed in addition reaction with HBr. 


109. Consider the following statements 
(i) Unsymmetrical alkene gives addition product according to Markovnikov’s rule. 
(ii) Addition reaction is a regioselective reaction. 
(iii) Rearranged product is formed in addition reaction. 
(iv) Alkene gives mixed addition product with NaCl/HOH/H*. 
Which one is/are correct? 


(а) i, ii, Ш and iv (Б) ii, iii and iv (c) i, iii and iv (d) i, ii and iv 


110. In the given reaction 


H3C 


CH=CH; 
+ НВг ——>?Product (s) 
CH; 
(a) wr 
CH; 
(b) онанд 


(c) Mixture of (А) and (В) 
Br, СҢ; 


! CH3 
(d) Mixture of Г Ѓснв--сн, апа CH3 


Passage 6 


Naor (—) уе iodoform test 


ZnCl, 


Immediate turbidity 
A HCl 


dil | Н2504 


Compound A 
C4Hg 


Hot conc. KMnO4 


B: (1) EtMgCl. 
(ii) H® 
NaOI 
. НФ 
G) D + E (yellow) 
(ii) NaOH/CaO 
CLb/hv 
G R 


CH-CH; 


PPh 
111. Compound B > 


(2) NaOH/H50; 
Identify structure of compound Y 


OH 
(a) 09 w) > © D (а) >< 
ОН ОН 


112. (Compound Е) == Comp. 1—22 


Pb/BaSO, 
> Comp. 2 +> 
(2) 2eq.CHgl Co Р 2 H 


Comp. 4 


Identify stereochemistry compound 4 


(b) 


OH s 


Y 
m« 


(i) NaOH 


(ii) Electrolysis 


X-compound —2/&:5:777 У-сотроипа 


Comp. 3 


OsO, 
о 
NaHSO3 


(Aqueous) 
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О 
T 


(d) (B) and (C) both 


mw 
о 
© 
ШІ 
ШІ 


© 
= 


Passage 7 
A terpene that is contained in the oil of citronella is o-farnesene. Refer to the structure of 
о-Ғатпевепе to answer the following questions. 


113. What reaction conditions could be used to produce acetone from a-farnesene? 


(a) H,SO,and heat (b) HBr 
(c) O, and (CH,),S (d) dil. acid and cold conditions 
114. If o-farnesene is reacted with an excess HBr, what would be the product? 
Br 
Br 
(a) | буы ка 
Вг Вг f УК 
Вг 
Вг 
В В 
Т Вг r 
d 
(c) (d) E: 
Br Br Br УК 
Вг 


115. In the reaction of o-farnesene with excess HBr, which double bond would be slowest 


to react? 

(a) The bond labelled 1 (b) The bond labelled 2 

(c) The bond labelled 3 (d) The bond labelled 4 
Passage 8 


Hydrogenation of alkenes and alkynes takes place in the presence of certain catalysts. In Sabatier 
Senderen's reaction, the addition of hydrogen takes place in the presence of Raney nickel cata- 
lyst. Platinum and palladium can also be used as catalysts in these reactions. These are heteroge- 
neous catalysts and used in finely divided state. Experimentally, it is observed that less crowded 
alkenes adsorb H, with faster rate. Controlled hydrogenation of alkyne in the presence of Lind- 
lar's catalyst yields cis product, i.e., "cis" alkene. Thus, in the presence of Lindlar's catalyst "syn" 
addition takes place. The relative rate of hydrogenation follows the order 
—С=С— > >C=C < > >C=0 > CA, 


Non-terminal alkynes are reduced in the presence of Na or Li metal dissolved in liquid ammo- 
nia. In this reaction, anti addition of hydrogen results into the trans-product. 


116. The product of the following reaction is 


О 
N + Pd/CaCO; A 
V Boiling quinoline 
O O 


OH OH 


117 с=сн ММН» МВ, ы а (my Product (B 
. == m > > А t i 
7 (ii) CH3Br (A) Tindlar's юсын 


catalyst 


C =C-CH3 


(a) o 2н (е) т 3 @ H 
[S снг Н 


118. СН,-С=С-СН,+Н,— сз? (A); The product (А) will be 


Boiling quinoline 


NN 7. 
(а) CH,CH,CH,CH, © ср СС Сви, 
(© FB yc-ccH (d CH,-CH,-CH=CH, 
H СН» 
Passage 9 


The structure of alkyne is linear. Terminal alkyne is acidic in character. It reacts with base to give 
acid-base reaction. Alkyne is nucleophile and gives electrophilic as well as nucleophilic addition 
reaction. 


119. Which one of the following compounds forms carbonyl production reaction with 1% 


Нр50, + dil.H,SO,? 
(a) СН, = CH, (b) СН,-С=С-С,Н, 
(с) CH, Сес -CH, (d) Cyclohexene 
120. Terminal alkyne will react with which of the following? 
(a) Tollen's reagent (b) Sia,BH/THE 
(с) H,O/HgSO,/H,SO,(d) АП of these 


121. Which one of the following will react with NaNH,? 
(a) CH, -CH, (b) CH=CH. (c) CH,-C=CH (d) CH,-CSC-LCH, 
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Passage 10 
Following figure is given to test analytical ability. Based on it, answer the questions at the end 
of it. 
= 
Е = 
z Е 
= Мопо Di = 
* 152) 
= 2150 Ethylene substituted substituted Tri Tetra 9 
5 J = substituted substituted) ^^ 
2 1003 = 23.9 
d m 
2 -503 11.95 
Gey J 
= 3 
8 0 Т Т T T T 0 
= A plot of heat of hydrogenation 


versus substitution pattern for alkenes 


Catalytic hydrogenation is usually a stereospecific reaction called syn addition. 


* The С=С bond is reduced more readily than С=С but other unsaturated groups (except 
nitro and acid chlorides) are reduced less readily. Catalytic hydrogenation can, there- 
fore, be used for the selective reduction of C-C in the presence of aromatic rings and 
carbonyl groups, whether or not the unsaturated functions are conjugated. 


О О 


т SE h Pou 


The rate of hydrogenation of olefinic bonds under standard state is 
-СН-СН,>-СН-СН- 


or a ring double bond 


122. Base on the data of heat of hydrogenation, which has maximum stability? 
Me Me Me Me Me Me 
e X o X © = e = 
Ме Ме Ме Ме Ме Н Н 


123. Consider following graph 


.3 kcal 


Energy — > 


Reaction coordinate ——» 


From this, it is clear that 


(а) 
Ф) 
(c) trans-2-butene is more stable than cis-2-butene by 11 К] 
(d) trans-2-butene is more stable than 1-butene by 11 kJ 


cis-2-butene is more stable than 1-butene by 2.7 kcal 
trans-2-butene is more stable than 1-butene by 2.7 kcal 


124. Bond energies (in kcal mol") of different types of bonds have been given as »C-C« 
(x bond=40); Н-Н=(104) and >С-Н-(87). 


Heat of hydrogenation of the above reaction is 
(а) 57 kcal mol! (b) -57 kcal mol?!  (c)-30kcalmol? (а) 30 kcal mol! 


Passage 11 


Strictly speaking, then, dehydration is not ап Е1 reaction of the protonated alcohol. In a true E1 
elimination, the rate of reaction depends only upon heterolysis step, since every carbocation formed 
goes rapidly on to the product, that is, loss of a proton is much faster than regeneration of substrate. 
Here that is not the case for carbocations are formed reversibly from the protonated alcohol, and 
every so often one looses a proton to yield an alkene. Where the structure of alkyl group permits, 
rearrangement takes place. The initially formed carbocation rearranges to a more stable carbocation. 
The alkenes obtained are those formed by a loss of proton from this rearranged carbocation as well 
as from the original one. 


When more than one alkene can be formed the preferred product is the more stable one. Another 
factor comes in here. Since dehydration is reversible, the composition of the product does not 
necessarily reflect which alkene is formed faster but depending upon how nearly reaction 
approaches equilibrium which alkene is more stable. 


125. When neopentyl alcohol, (CH,),C CH,OH is heated with an acid, it is slowly converted to 


а 85:15 mixture of two alkenes of formula С.Н, „. The 85% of these alkene is 


(a) CH;-C-CH; (b) CHs-C-CH-CH; 
СН» СН» 
(с) CHs-C-CH-CH; (d) CH;-C-CH;-CH; 
СН» СН» 
Pu СҮ Е (A) 
OH 
The product (A) is 
CH; CH3, ‚СН; 
(a) СІ (b) © (d) None 
Өй сн; 
3 СН; 
CHOH 
A 
А 
127. Conc.H5804 (В? 


СН»ОН 
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The product (B) is 


CH; 
(a б (b) ^ © I (d) None 


Passage 12 


An organic compound А(С.Н „С is optically active and on treatment with ethanolic KOH solution 


yields B(C.H,,) as a major product, which does not show stereoisomerism. Also A on treatment 
with (CH), CuLi yields C(C,H,,), which is optically inactive. Deduce structures of A to C. 


128. Identify structure of "A" compound СІ 
СІ 
а) ЕЛЕСІ (b) So (c) AY @ ће AA 
СНз 


129. Identify structure of "B" compound 
СНз 


(а) cM (b) CH.CH-C-CH, © PASCI a 


130. Identify structure of “С” compound 


др ©) << Әле @ pA 


Passage 13 


An organic compound A(C,,H,,Cl) exists ав distereomers and decolourise bromine water. A on 
treatment with ethanolic solution of KOH produces isomeric B and C with their molecular for- 
mula C,,H,,. Treatment of either В or C with Капу Nickel produces 4-isopropyl-1-tertiarybutyl 


18:22" 
cyclohexane. А on oxidative ozonolysis gives acetone as one product. Identify A, В and C con- 


sidering C to be enantiomeric. 


131. According to the information given in the above paragraph compound (A) will be 


SK Prado Y oL 


132. According to the information given in the above paragraph compound (B) will be 


X mex о Ох S4 


133. According to the information given in the above paragraph compound (C) will be 


pa neg Пе Ox 


Passage 14 


An optically active hydrocarbon A has molecular formula C,H,,. А on monochlorination gives 
five alkyl halide B to Е with their molecular formula САН АС. B does not undergo dehydrohalo- 
genation on treatment with alcoholic solution of KOH. Treatment of either C or D with alcoholic 
KOH yields same alkene G(C,H,,), which on ozonolysis followed by work-up with Zn-dime- 
thyl sulphide gives an optically inactive compound C,H,,O and ethanal. Also C is enantiomeric, 
whereas D is distereomeric. E on dehydrohalogenation yields an alkene, which on reductive 
ozonolysis yields H(C,H,,O), which is optically inactive. Н on treatment with LiAIH, yields 
КС НО) which can be resolved into enantiomers. Е on dehydrohalogenation yields an alkene 
(C,H,,), which on reductive ozonolysis yields J(C,H,,O), which is optically active and has same 
configuration as that of A. Identify A to J explaining the reactions involved. 


134. Identify structure of "A" compound 


(a) Ух (b) gu (с) 5— (9) 


135. Identify structure of “Н” compound 


О 
@) AS < о ad а бо 
О 


О 


136. Identify structure of “Т” compound 


О О 


Passage 15 


рулі (Major) 
D< C< 
НАРОД 


—F >G 


Mg 
СН; СН» СН» Вг dry ether А 


137. Identify "Z" compound 
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where X is a functional isomer of "W" which is next higher homologue of "I" 


Me Me О ме О Et OH OH 
Ir] | | 
(a) Ме- C = C -Et (Ы) Me-C-CC-Me (c) Et-C-C- Et (d) 
ОН OH Me Et 


138. In the above reaction sequence "B" compound is 
Ое: OH OH OH 
(a) (b) Жол (с) о (а) 
ОН 


139. In the above reaction sequence "]" compound is 
Me Me Me 
(d) both (b) and (c) 


Passage 16 


Based on the potential energy diagram for the following reaction 


H 
HCl | 

НС — CH=CH) — —-H,C — C — CH, 
| 


Cl 


Potential 
energy 


Reaction coordinate 


140. Is this an endothermic or exothermic reaction? 
(a 


) 
(b) 


(c) There is not enough information to determine. 


Endothermic 
Exothermic 


(d) This reaction can be either exothermic or endothermic. 


141. What is B representing in this potential energy diagram? 
(a) heat of reaction: the energy required for the reaction to occur 
(b) heat of reaction: the overall energy change for this reaction 
(c) activation energy: the energy required for the reaction to occur 
(d) activation energy: the overall energy change for this reaction 


HYDROCARBONS 
142. What is C representing in this potential energy diagram? 
(a) heat of reaction: the energy required for the reaction to occur 
(b) heat of reaction: the overall energy change for this reaction 
(d) activation energy: the energy required for the reaction to occur 
(d) activation energy: the overall energy change for this reaction 
143. What is ii representing in this potential energy diagram? 
(a) transition state (b) intermediate 
(c) activation energy (d) heat of reaction 
144. What is iii representing in this potential energy diagram? 
(a) transition state (b) intermediate 
(c) activation energy (d) heat of reaction 
145. Which step is the rate-determining (rate-limiting) step? 
(a) from ito v (b) from i to iii (c) from iitoiii (d) fromiiito v 
Matrix Type 
146. ColumnI Column II 
(Reaction) (Type of reaction) 
Br alc. PASS 
@ py cM Ko ы (p) Е, 
|| 
(b ^x ОССНн; — „су, ~ (9) E, 
CH3 
СНз СНз 
CH409 ~ сн; 
с) Ph В Ph 27 т) Е 
Коњ“ © Ва 
СН; H3 
H5OH 
(а) ОРН Sl (s) E, 
Ph А Ph 
OTs 
147. ColumnI Column II (Type of reaction) 
(a) (CH,),C—Br (p) E, CB 
ç! 
(b) СН;-СН-СН; (q) First-order kinetics 
rd 
(с) СНз-СН2-СН-СНз (т) Е, 
(d) CeHs-CH;-CH-CH; (s E, 


F 
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148. 


149. 


150. 


151. 


Column I 
(а) CH,=CH-COOH+HBr 


Column II 


(p) Nonregioselective 


(b) cis CH.-CH2CH-C AH, + KMnO (cold alk.) (q) Trans addition 


(c) cis CH,-CH-CH-CH, +X, —9 


(d) К уш, 
Н 


Column I 
(Reaction) 


(r) Primary carbocation 
(s) Optically active 


Column II 
(Reagent) 


(а) (CH,),C-CH=CH, —> (HC;C-CH(CHyp (р) B,H/H,O,/OH- 


OH 


(b) (CH),C-CH-CH, — (CH) C-CH-CH; (а) H,O/H*/MnO, 


OH 
(с) H.C -CH=CH, — C,H,-CHO 
(d) CH,-C=CH —> C,H,-CH,-CHO 


Column I 


SS 
(a) НС=СН—— | 
NI 


(r) Hg(OAc),/H,O/NaBH 
(s H,O/H* 


4 


Column II 


(p) O,/H,O 


(b) H,C,-C=C-C,H, —> еен (а) СВМ, (cold ether solution) 


| 
(c) HC=CH — CE N 
XZ 


NH 
(d) H.C,-C2C-C,H, —> 2H,C,-COOH 


Column I 
H 
H3C Br 
(a) T Alc. 
H H KOH 
Et 
СН» 
Н Н 
Ф КОН 
Et ММез 
Н 
Н 
H3C Е өөө 
(c) BuOK 
H-C Br 
O F 


(r) HCN (Red hot Fe) 


(s) H,O/H,SO,/HgSO, 


Column II 


(p) ж 


(s) Е'СВ 


152. 


153. 


154. 


155. 


156. 


Column I 
(а) R-CH,-X 
ji 
(b) R-C-X 
R 
(с) СН,-СН-Х 
(d) R-COO- Na? 


ColumnI 

(a) But-1-yne 
(b) But-2-yne 
(c) Benzene 
(d) CH,C=CNa 


Column I 


(a) Oxidative ozonolysis of alkene 


(b) Oxidative ozonolysis of alkyne 


(c) Reductive ozonolysis of alkene 


(d) Reductive ozonolysis of alkyne 


(а) Ме-С= C- Me— X. P, — > Final product 


ColumnI 
liq. NH; 
(b) Е-С= C-Et км > 
Cl 
SH H2 


P, >> Final product 


— — ——» Final product 
Pd/BaSO, 


Column II 
(p) Corey-house reaction 


(q) Kolbe electrolysis 


(r) Wurtz reaction 
(s) Frankland reaction 


Column II 

(p) Reacts with KMnO,/KOH to give acetic acid 
(а) With Hg”/H,SO, gives butan-2-one 

(r) Reacts with CH,CI to form but-2-yne 

(s) Reacts with O,/Zn/H,0O to give glyoxal 


Column II 
(р) К-СНО (К-С=С-К) 


(а) R-COOH (R-CH-CH-R) 


O 


| 
(r) Е-С-Е (Е-С-С-Е) 
| О 
(s) (R-C | R) (R- CH -C- R) 


| 
R 


Column II 


a (p) Final product of reaction is 


racemic mixture. 


CCl, 
(q) Final product of reaction is 
meso. 


(r) 


Net optical rotation of final 
product is zero. 


Ме Ілік, 
(а) 1 >р metal Final product 
NH; Тао P 
OMe ` 


(5) 


Net optical rotation of final 
product is nonzero. 

Final product has опе 
asymmetric carbon atom. 


(0 


Column II 


(р) NaBD,/ EtOH 


(а) LiAID,/dil. НСІ 
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0 OH 
(с) сү Су» (г) CH.MgBr/CO,/H,0* 
— 
О НО p 
(d) © —+[D 9H (s) NaNH,/liq. NH,/CH-1 
O D OH 
(t) CHJMgBr/CH.-I 
157. ColumnI Column II 
(Substrate for elimination reaction) (Type of elimination) 
(a) Me- ВА Мр High (p El 
Me-C-O temp. 
(0) 
0н e 
(b) сн;-С-сн,-Сн; НА, (q) Е2 
СН» 
n 
(e) - GHa-CHS-CEECH; А1 (r) Ei/Pyrolysis 
KOH 
| 
(d) CH3;-CH;-CH-CH; > (s) Saytzeff elimination 
(t) Hoffmann elimination 
158. ColumnI Column II 
(reaction) (type of reaction: Major) 
CHO 
CHO 
(a) P (p) E 
OH. KOH 1 
Ph PW В < 
Ө Ф Вг Mis 
(b) об Ма „ме ТУ — О (а) E, 
Ме 
СН» СН» 
(с) АК О CH30 — (r) E c 
B DMSO 
C3H50H A 
(d) a 7 " (s) Sy 
OTs 
Integer Type 


159. Number of hydrocarbons formed when C,H,Br and СН,-СН,-СН,-Вг are treated with Na 
in the presence of dry ether is: 


160. 


161. 
162. 


163. 


164. 


165. 


166. 
167. 


168. 


169. 


170. 


How many number of moles of Н, is used for the complete hydrogenation of the given 
compound in the presence of a metal catalyst? 


Me CN 
Me CN 
Number of different products formed by the ozonolysis of 1-4-butadiene is 


Consider the following reaction scheme 


Br/CCh, , МамН? ‚р 
\ А 


NaOD/D20 HgSO4/H580,4 
< С < 
(excess) 


How many deutrium are present in the compound D? 


What volume of ethane (NTP; 1 bar, 273 K) is formed from 38 g of sodium propionate by 
fusion with sode lime? 


Catalyst 45. 
(CH3)2C=CH - d ” Optical isomers 
| 2 


CH; 


Degree of unsaturation in TI is 


Minimum number of C-atoms in alkynes to show optical isomerism is 


Number of products obtained on ozonolysis of 1, 2-dimethyl benzene is 


РА 03/202 | rA] - [B] 


^ 
1 mole (gas) LAH 


[pj E24 [С] 


If X = Number of moles of CO, 

У = Number of a-H in "D" compound 

X+Y=Z 

Identify value of “Z”. 

An optically active compound A has the molecular formula C,H,,. The compound gives а 
precipitate when treated with Ag(NH,),OH. On catalytic hydrogenation, A yields B(C.H,), 


which is optically inactive. Identify total number of “о” “Н” in product formed by treat- 
ment of A with O,/H,O, then LAH and then H®/A. 


Consider the following reactions 


product = 
X (Excluding stereoisomers) 


2 СБ. Total number of monochlorinated 
product = 
X (Excluding stereoisomers) 


Identify value of X + Y. 


| 3.52 | CHAPTER THREE 


Answer Keys 


LEVEL 1 
1 2 3 4 Б 6 7 8 9 10 11 12 13 14 15 
b a b b c d a c d ab a c b b b 
16 17 18 19 20 21 p? 23 24 25 26 227 28 29 30 
с с b d a a d d c b d cd d c a 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
с b d b c d c a c a b b b c c 
46 47 48 49 50 bil 52 53 54 55 56 57 58 59 60 
b b c b d c bd c b c d b acd | acd ab 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
b d d d c d b d c c d ac b abc d 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
abcd | abed | bd abc bc a a ac ab | abd | bc bc |аБса | аа abc 

91 92 93 94. 95 96 97 98 99 100 

ab abc ac a d d bd abc | abcd | b 

LEVEL 2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
b ac c d d d a ab b cd ab ab d d 
16 17 18 19 20 21 22 29 24 25 26 27 28 29 
abd b b b b c d c a d b a c a 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 

с а b b b a a c b b a b a d 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 
b a b a b b b a b bc c ab acd bd 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 
acd ac abd ac ac bed | abcd b be ab b a a с 
76 77 78 79 80 81 82. 83 84 85 86 87 88 89 

а а с с b a a d b b b с с с 


15 


75 


90 


136 


147(b) 


qrs 
151(а) 


ра 
155(а) 


qrt 
158(d) 


P 


qrs 
151(b) 

qr 
155(b) 


160 


139 


148(a) 
r 
152(а) 


prs 
155(d) 


161 


148(b) 


ps 
152(b) 


ps 
156(a) 


162 


141 


148(c) 
РФ 
152(c) 
pr 
156(b) 
r 
163 


10 


148(d) 
5 
152(а) 
а 
156(c) 


Pq 
164 


144 


149(b) 


r 


153(b 


a 


pq 
157(a) 
rt 


166 


100 101 
a b 

115 116 
d a 

130 131 
d b 

145 | 146(a) 
b r 


149(c) | 149(d) 


q P 
153(c) | 153(d) 


5 pr 
157(b) | 157(c) 
ps qs 
167 168 
3 11 


132 


146(b) 


S 
150(a) 
r 
154(а) 
q 
157(d) 
qt 
169 


146(c) 


q 
150(b) 
5 
154(b) 


р 
158(а) 


170 


147(а) 


qrs 
150(d) 


Р 
154(d) 


158(c) 
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ЕС СН» 


„Жо 


leq НСІ 
BC ен, -d >A 


CH? 


Hew 


H?C 


ул 


WORKBOOK EXERCISES 


leq НС 
CCl4 


leq НС 
— > 


EXERCISE 1 


Excess НСІ 


2. РЕ. 
ЕН HOS ны мана CCl 


CH) 


Ph 


Ph 


Excess HCl 
ЕЯ CZ cg, с 


СС 
Excess HCl Жж Excess НСІ " Excess NaOH, 
CCl4 СС CCl4 
Aq. NaOH “В conc. Н25Од >C 
СС, А 
СС У 
> 2 » » C 
169 HC]. УЯ ASOH couc: Ң520ї 
leq HCl Aq. NaOH = conc. Н2504 с 
CCl4 А 


114. | 
CCl4 А 
dil. H2SO4 


HCN eq Excess HCl А Ад. NaOH. B 
сс (2) Н2О 


NBS 
б p ВИ. cone S04, с 


BO eg, NBS д Aq NaOH Һ conc- H50; б 


HCI/CCly 
ж s 


50°С 


CC 


СН leq HCl. Aq. NaOH. ü conc. #2504. с O3/Zn 


(1) MeMgCI/D.E 
> С 
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EXERCISE 2 
Bry MeMgCl 
CCl4 Z OH ,AA 
А 
: = 
Dj/Ni © Ме Сим 
~ A 
c 
< 
а Н 1 ] K L 
> 
| Na EO Excess E. 2Brj/ 2 s 
liq. NH3 & HCI 2 СС = = 
mcpba 
P 07 
мами Ва.) 
р С 
ту 
2 ANI 
Ag ,O 
HOBr HC=cH NaNH;(Eq.) , Mel. 
ES 
oy + 
2 g 
= 
SIE 
ЊЕ NaOCl x+y Gas 
O 
= | О + о = 
Om & | O = З СІ,/һу 
Е о zu НЕ | 
m 
Y 
S T U 
AD 
e Y 
о $ % 
© a JS fo 
2 < ~ > 
= 
AE AF 
V W 
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SOLUTION FOR WORKBOOK EXERCISES 


EXERCISE 1 
EN HC leq НСІ Т. 
ПЕ 
29 — > BAZ 
2 СС 
Excess HCl 
анс CH, 7» 
557% са, аа c 
NS leq НС! Su 
ho 7 Су 
CCl4 Cl 
г | Cl 
C 
En H3C leq НС / 
СС 
НзС КСР ТСР 
ЕД И, HCl oor 
"aan. 
Ph 
leq НС! Ph Ph 
—————— + 
|6. | 
Ph CCl Ph Ph 
Cl Cl 
TCP KCP 
CH; 
leq НСІ 
CCl 
Cl 
H3C СН» 
Excess HCl 
H3C 
2 Vcn 


CCly а а 


ЕЕ CHAPTER THREE 


СІ Cl 
ЕЯ H;C Excess HCl 
т cess 
“ен CCl4 
CH Ph 
S Excess НС1 Ph Excess NaOH ү 
5 : — E 
CU. CICI CCly О 

leq НСІ Cl Аа. NaOH OH conc. Н804 

СА — > SA E = л А АШ 
CCl, 
H3C 
- Hit weg, HC HCl Aq. NaOH conc. 2. 
12. 2 
ч PM í 1 те LA E m | 


CH; 
а leq НСІ ӨСЕ Aq. NaOH ecc conc. H2504 Cx 
СН» "Oh. 
HO О 

сн, leq НСІ Cl Aq. NaOH сопс. Н,804 O4/Zn P 

a г 

А 
CCl4 


OH 
dil. #5804 
ыы 
Н.С ~ Ежсезз НСІ СІ СІ Aq. NaOH (1) MeMgCI/D.E OH 
SU Gg -----> ANDR. | OPS 
GOL (2) О 


conc. H5SO 
NBS e Aq. NaOH e 2804 С 
А 
Вг ОН 


NBS Aq. NaOH conc. Н504 
HsC.. сн, bs. 4 ты ^ SA 
Г 


HCI/CCly 
схем «— — — 
50°С 
Ме 
HC. „2 H,/Pd/BaSO, Br, нов: 
Иен, |] ---- 
CCI, Br4—H 


ОН 
О ғ------ 
Ме O OH- MeMgCl 
H——Br < Въ AY —— —— 
H- Br A 
Us СС, 0 
т а 
Ме, Сил 
Ме румі g uum 
ЖЕ H——D => — — ———] F 
pdp < 
is Br Br 
|_| СІ СІ 9 
Ме жа Ж.» | Me-COOH 
нон 050, a Br Br + 
p gue d 2 
Ма т> оу 2Br,/ ә Бі 
о 3 2 
Me . © Excess A = 
liq. NH, Š на H,O CCl, = = 
Me mcpba 
нон. P | 
C нон но 
Ме 
NaNH,(,Eq.) 
> Ме-С--С-Ме 
Dry Mel 
(+) 
Ag,O 
Me NaNH,(Eq.) ө Mel HgSO, О 
( Н--ОН НОВ: > НСЕЕСН = НСЕЕС = Ме-С--СН » 
a э A Dil H,SO, 
e ) + 
уў ІС 
5|2 
912 B(Sia),H ne 
NaOCl © H,0,/OH- 
-----» МеСОО + CHCI, со, 
[0] 
Ni/H, 
— УК 
= © 515 BE 
5 |= = |= dE Cl/hv 
OH — Milkg СІ 
b dal (СаСО, A 
^ 
gr 
g T КУ 
E d 


OH < 
су” ма 
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С) 


4 Alkyl Halides, 
Alcohols and Ethers 


Question Bank 


LEVEL 1 
B CH3 
| ~ 4 + CIO DMF А Ais 
> *H 
Cl CH3 Н СН; 
а x X o ХМ ~ 
H` “H CI? %Н 

(c) Both are correct (d) None is correct 


. Arrange the following in the order of their reactivity of S,2 reaction 


(i) ( Уса (ii) ( Тусн-сн-сња 


(ш) СН,-СН-СН,СІ (iv) CH,CH,CH,Cl 
(a) iv»ii»i»ii (b) і>і>Ші>іу 
(c) i>ii>iv > iii (d) iti>ii>i>iv 


. Identify the product of the following reaction 


Ph 
HBr Nal 
Ph—-CH; Acetone 
Br 
CH HN ZH» 
(ај. 1 мы (b) cuc 
Ph Ph Ph 
Ph CH3 IN ^^ CH3 
oS. (d) HCH 
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4. The conversion of ethanol to propanenitrite is best done by 


(а) CH,-CH,-OH + KCN —— (b) CH,-CH,-OH + НСМ —— 
(c) CH,-CH,-OH “Sees > (d) CH4j-CH,-OH + CH,CN —> 


5. Major product of the following reaction is 


18 
Mox oe | 
СН; --СН»-СН;“ СНҘОМа ———> Major product 


С1 
о” OCH; 
(a) СН;-СН-<Н;, (b) CH;—CH—CH? 
14 
OCH; Cl OH 
018 018 
N N 
(с) CH;—CH—CH; (d) ; Сн:—Сн—сСн; 
ОСН» ОН 


6. The final product of the following reaction is 


CJ - NBS hv VS Alc. > В CH3MgBr, с 
KOH 


(a) e (b) (7 (с) G (d) None of these 


7. Arrange the following compounds in order of decreasing rate of hydrolysis for Sy1reaction 


@) (Оусев ii) (Өл 


... т CH3 
Gii) CH3-CH3 C) CH;-Br (iv) m Jcn} C-B 
3 


(a) ii>iv>ii>i (b) iv»ii»ii»i 
(c) i >ii >iv>i (d) i>ii>iii>iv 


8. For the given reaction major product will be 


ON / OH СН Б > Major product 
= ii) CH3CH2Br 


(iii) ІЛАІН4; H20 
(iv) (CH3CO2)O/pyridine 


H5C20 CH3 Н5С20 
„Же ы = 
МНСОСН; МНСОСНз 


10. 


п. 


12. 


13. 
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NO, МО» 
(с) (9) CH;CH; 


OC-CH3 
ОЕ || 


. The product/s formed is/are 


A CH3ONa ,, 
Sh сњон 
14 


CH». „ОСНз СН OCH; 
“ox” “ум 
14 
CH; 
(c) (9t Xd (d) Both (a) and (b) 
077 


In the following reaction, compound (b) is 


Mar 
Br 
Br 
„О SOD OQ 
Br 


MgBr 
Me 
ГИ, + NaN, —“*> Product 
~ 
p “Вт 
The correct representation of the product is 
Me Me № N3 
(а) H n (b) N3 ——н (с) вн (а) м— в 
Et Et Me H 


Arrange the following in the order of their reactivity with alcoholic AgCN to yield the 
substitution product 


CH; 
(i) CH.-CH,Br (ii) (Hs (iii) CH Св 
1 1 111 —C_—bpr 
м СНз-СН-Вг di 
CH; 
(a) i>ii>iii (b) (iii) > ii >i (с) ii»i»iii (d) i>iii>ii 
The final product is 
D 
н————Вг Мам; (i) LiAIH4 
р---н БМ” imo > 8] 


CH; 
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14. 


15. 


16. 


17. 


18. 


19. 


(d) None of these 


CH; CH; CH; 


An aromatic compound (A), C-HCI, gives AgCl on boiling with alcoholic AgNO, solution 
and yields C,H,OCI on treatment with sodium hydroxide. (а) on oxidation gives a mono- 
chlorobenzoic acid which affords only one mononitroderivative. The compound (a) is 


С СІ СІ СІ 
(а) (Ы) e (c) ey (d) Су ^а 
Cl Cl 


Which will give white ppt. with AgNO, + NH,OH? 


@ (a) (Or ©(Оса 9 вәһ) апа (© 


Consider the 5,1 solvolysis of the following halides in aqueous formic acid 
Br 


Br Br, ‚СН; 
C6H5-CH-C6H; 
(i) CH | (ii) (iii) | (іу) 
E LZCH-CH-CHs Hs 


Which one of the following is correct sequence of the halide given above in the decreasing 
order of their reactivity? 

(a) ii>iv>ii>i (b) ii» iv»i»iii 

(c) i>ii>ii>iv (d) ii2i»ii»iv 


For which leaving group X would you predict the 5, 2 reaction shown below to take place 
most rapidly? 


NaSH + ~\—~\_% 
(а) Х=-ОН (b) Х=-С1 (с) Х=-Вг (d) Х=-ї 


Which of the following order is correct for dipole moment? 
(а) CH,F > CH,Cl > CH,Br > СНА (b) CHI» CH,Br > СНЕ > СНЛ 


(с) CHBr > CH,Cl > CHI > CHF (d) CH,Cl>CH,F > CH,Br > CHI 


Choose the correct statement(s) concerning reactions of the two stereoisomers of 
3-tert-butyl-5-methylbromocyclohexane. 


(H3C)3C Br (H3C)3C Br 
(i) Q (ii) or 


Нз 


О ин. 
Qui 


H3 


20. 


21. 


22. 


23. 
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(i) 1 will undergo 5,1 reactions faster than 2 
(ii) 1 will undergo Е1 reactions faster than 2 
(iii) 1 and 2 undergo 5,1 reactions at some rate 
(a) i (b) ii (c) iii (d) i &ii 


Under identical conditions, solvolysis of which of the following substrates would lead to 


maximum racemization? 
МО» OCH3 


сн; 


(а) nto (b) H СІ (c) H СІ (d H СІ 
р СН; СН; CH; 


Consider the following chlorides 


(i) (О сна (ii) с (О ања 
(iii) сһо—(О— СН›СІ (iv) О FORS 


The order of reactivity of (i), (ii), (iii) and (iv) towards hydrolysis by 5,1 mechanism is 
(a) i<ii<iii<iv (b) iv«ii«ii«i 
(с) iv«i«ii«ii (d) iii «ii «i«iv 


Which of the following would be the best synthesis of the acid shown below? 


ње 0 
ССН 
ЕС 
о : | 
CH3MgBr Н;09 5О0Во М CO, H30 
(a) СН5СН; С-Н ы zm 2 » m 5 > 2 > 3 > 
Et20 ЕБО 
1 А 
© 
(b) снусн,-С-н CHsMegBr H3O?. SOBm, KCN, њое | 
Et,O Heat 
2 | . 
CH3MgBr H30 5ОВг; Mg СО» H3O 
(с) СН;-С-СН; EGO ^ ы ” E60" 7 > 
i CH3MgB Ф g 
H OB H30 
(d) Greece, = 25. r кєм п 
ЕбО Heat 


Rank the groups in order of decreasing leaving group ability 


| | 
() -o-$ Ом (4) -О-С-СН; 
2 T 
(ш) -OMe (iv) -0-5-СЕ; 


О 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


(a) ii»i»iv»iii (b) i» ii»iv»iii 

(с) іу>і>Ші>йі (d) iv>i>ii>iii 

In the given reaction 

C,H.-O-CH,-CH, v^ , [X] + [Y] 

[X] and [Y] will respectively be 

(а) C,H,I and CH,-CH,-I (b) C,H.-OH and CH,-CH,-I 
(с) C,H,I and СН,-СН,ОН (d) C,H,OH and CH,=CH, 
1-Propanol can be prepared from propene by 

(а) НОН/Н® (b) Hg(OAc),/H,O and NaBH, 
(с) B,H,.-THF and Н,О,/ОН. (d) АП of these 


OH АМ. Major product will be 
CH3Br 


OH О МО 
(a) CT (b) СҮ (е) СҮ а es 


The decreasing order of reactivity of methyl alcohol (i), isopropyl alcohol (ii), tertiary butyl 
alcohol (iii) and ethyl alcohol (iv) for esterification will be 

(a) i>ii >ii >iv (D) iv»ii»ii»i 

(с) i>iv>ii> iii (d) i>iv>iii>ii 


The product of the reaction is 


CH СН; СН) ы, 
Жа “сн “200% 
сн; О С (~200°C) 


(а) СН,-СН-СН,ОН (b CH,CHO 
(с) CH,=CH-CH,-CH,CHO (d) CH,-CH=CH-CH,CHO 


Which of the following is correctly matched? 


СН; CH3 
(a) сну сн 0-с-Сн; -НОН/Н®, < | (b) Сн; CCH НОН/Н®, | 
СН» О 
CH3O/CH3OH 


(c) CH3-CH-CH; 
О 


Which of the following ether does not give peroxide formation? 


(a) PW pu (b) a 
(с) е“ хо) (а) (Оуо-(О) 


>52 (d) All of these 


31. 


32. 


33. 


34. 


35. 
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Correct order of the reactivity of the given alcohols towards the substitution with (NaBr + 
H,SO,) 
2 4 


(i) (Оусањон (8) њо О)-сњюн 
(iii) o О у сњов (iv) мем (О) у-сњон 


(а) i>ii>iii> iv (b) iv>ii>i> iii 
(c) iii>i>ii>iv (d) iv >iii>ii>i 


Which of the following is a stable hydrate? 


> ГОН „ОН 
а b) СВС-СН 
(а) ОН (b) 3 NOH 

O 

ОН 

(©) Сон (d) all of these 

О 
The products of the given reactions 

Me 


O^ ^O e 
10 А +B 


кеп (C2H40) 


CH; 
(В) — = products 
(a) CH,CH,COOH (b) HCHO (с) HCOOH (d) Both (a) and (b) 


For the following reactions, the product C is 


; PhMgBr H-O 
вс СҶ PiL >A .p HO „с 


Br 
(a) (b) Я (с) ОН (d) none of these 
ph OH 
OH Ph 
Pod CH; 


Compound [X], whose MF is СНО gives positive haloform test but gives по 2, 4-DNP 
derivative is 


OH 
| 

(а) СН;-СН-СН-СН; (b) CH.-CH,-CH,-CHO 
Т он 


(с) СНз-СН›-С-СНз (а) 
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36. 


37. 


38. 


39. 


40. 


41. 


When HI is added in excess to the unsymmetrical ether 


Рһ-О-СН;-СН; 
МО; 
it results in 
(а) PhCH,OH (b) РЫ 
(c HOCH,CH,Ph-NO, (d) ICH,CH,PhNO, 
(i) Imol ШО, 
—CH-CH- > 
СН» CH cH COOR (ii) 150 Products 
ОН NH) 
The product mixture will contain 
(a) CH,CHO + ОНС-МН, + CO, (b) CH,COOH only 


(c) CH,CHO + OHC-COOR + NH, (d) CH,COOH + NH,COOR + HCOOH 


Williamson’s synthesis is applied to prepare ether. Identify the ether from the following 
which cannot be prepared by it? 
(a) (CH,),C-O-CH,CH,CH, (b) PhOCH, 
(с) СН,-СН-СН,-О-СН, (а) СН,-СН-СН-О-СН-СН, 
Which of the following predictions regarding the solubility of each pair of compounds in 
water are correct? 

(i) СН,СІ, is more soluble than CH,OH in water 


О сн; 


(ii) А is more soluble than А in water 


Hac сн; Н.С (сн; 
(іі) CH,CH,Cl is more soluble than NaCl in water 
(iv) CH,CH,CH,SH is more soluble than CH,CH,CH,OH in water 


О ОН 
(v) Ж is less soluble than p in water 


(a) iii, iv, v (b) i, ii, iv (c) ii, iv, v (d) ii, v 


What is the role of H,O* in this reaction? 


H30* 
F НО > | 
7 


ОН 
(а) Nucleophile (b) Catalyst (c) Leaving group (d) Base 


Arrange the yields (high to low) for the products of the following reaction and judge the 
possible mechanism. 


Et3N 


_ aba). base) 
WiC] ^ MoH ^ 
(ii) (ш) (iv) 


42. 


43. 


44. 


45. 


46. 


ALKYL HALIDES, ALCOHOLS AND ETHERS 
(a) ii» iii»i»iv ма E, mechanism 

(b) ii» iv»iii»ivia E, mechanism 

(c) ii» iii»iv»ivia E, mechanism 

(d) iv >i> ii> iii via E, mechanism 

Whatreagentcanbeused toconvert 1-isopropylcyclopenteneto 1-isopropyl-cyclopentanol? 

(a) HBr (b) H,O, diluted H,SO, 

(c) H,/Pd (d) H,O, neutral 


Which statements are true for 5,2 reaction of alkyl halides? 
(i) Both of the alkyl halide and nucleophile are involved in the transition state. 
(ii) Reaction proceeds with inversion of configuration at the substitution centre. 


(iti 


(iv 


Reaction proceeds with retention of configuration at the substitution centre. 
The order of reactivity is 3? > 2° > 1°. 
The nucleophile must have an unshared electron pair and bear a negative charge. 


) 
) 
) 
i) The greater the nucleophilicity of the nucleophile, the greater the rate of reaction. 
) i ii, v, vi (b) i, iii, v, vi 

(c) 


i, ii, iv, v (d) i, ii, vi 


What reactions will likely occur through 5,1 mechanism? 


c Nat. n 
"2 Acetone CL, 
I 
(ii) EE. uu 
Acetone Cl 


MeO 


(iii) NaOMe 
MeOH CI 
— Nd , 
(iv) "CI MeOH er 


ii, iii, iv i, iv (c) iii, iv (d) ii, iii 


What is the reagent(s) needed for the following reaction? 


db d Reagent К UK. 
Room termperature г 


(а) на (b) NaBr (c) HBr (d) Br 


Which are secondary alkyl halides? 


@ (i) @ (ii) _ 
“OH S СОН 
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(iv) @ (у) ah (vi) Уа 
S Br 
p (viii) L (ix) CH,OH (x) СНІ 
F OH 


(a) i, vii (b) vii (с) ух (а) i, v, vi, x 


(vii) 


47. What reagent can be used for the following transformation? 


~ ~ 
> > 


= Reagent? = 
== + H20 
25°С 


OH СІ 
(а) НСІ (b) Na,Cr,O, (c) Cl, (d) NaCl 


48. What could be the product(s) for the following 5,1 reaction? 


С! © 
S ма" SCH)CH3 | 
Sk > Product(s) + CIO 


SCH?CH3 SCH;CH; 

(i) G (ii) Cf 
SCH3CH; 

(iii) С (iv) 71 


(a) iii (b) i, iii (c) iii, iv (d) ii, iii 


49. What could be the major product for the following E, reaction? 


CI 
S Е 
Ie а > Major product + NaCl + СНзСН>ОН 
2 
ОСН»СН» OCH2CH3 
(i) er (8) СТ (iii) CY (iv) Cx 
(a) i (b) ii (c) iii (d) iv 


50. What could be the major product for the following reaction? 


H*, H20 . 
Room temperature > Major product 
| HO OH 
(1) КУ (ii) % ж (ің) А 
(а) 1 (b) ii © | 


v) 
iii (d) iv 
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51. The last step in the synthesis of Valium? is treatment of the following aromatic compound 
with NH.. Choose the correct structure of Valium®. 


Cl 
ne ( 
O N О 
NH3 . 
————— ——» Valium 
(C15H13CIN2O) 
CI 
[" UN 
ИЕ; 


P 


52. Choose the reaction that is not correctly shown. 


+ SOCl; ——— + SO% + НСІ 
(а) CO;H >. 2 
О 
Jew e! 
КЕНЕ ” 
сон (2) H30 CH3OH 
oC алаш, т 
ЕТТТ 
бый (59 СНОН 
С), e 
MgBr _ буњов“ СООН 


53. Choose those reactions that would give the following amine. 


» » » 
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" 
РВз № (ШАНА РСС NH;  H;-Pd/C 
> > > > > > 
(ii) H20 


|  —_———— 
1 2 


© 
PBr; :CzN (i) ПАНА 
» » - 
Gi) НО 


3 
(а) 1+2+3 (6) 1-2 () 2-3 (а) 1-3 


54. Bromobenzene reacts with potassium amide to form aniline. Identify the most important 


intermediate. 
Br HN 
KNH, 
= = 
МН» 


55. Here are three possible syntheses of phenylpropylether. Which one would work? 


6 СІ” KNH, , N Apr : оч 
Вг 
(ii) O оч 
с NAO =. " СУ 


Вг 
... О 
пар 


(а) ionly (b) iii only (c) iioriii (d) ioriii 


56. Identify correct reactivity order for 5,1 reaction 
Br Br Br 
(i) (ii) (iii) 


(a) i>ii> iii (b) й>ій>і 
(с) i>iii>ii (d) ii»i»i 


57. 


58. 


59. 


60. 


61. 


62. 
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Identify correct reactivity order for 5,1 reaction 
I Br CI 


(1) О (ii) О (iii) 
O 
(a) i>ii>iii (b) ii >iti>i (с) i>iii>ii (d) iti>i>ii 


Identify correct reactivity order for 5,1 reaction. 


[>—сн;—с\ [»—c—a [са 
| 
A н 
(а) i>ii>iii (b) ї>ій>і (c) i>iii>ii (d) iti>i>ii 


Identify correct 2. order for 5,1 reaction 


OTs OTs 
(ii) (iii) 


(a) i»ii»ii ii»ii»i (c) i»ii»ii (d) iti>i>ii 


m correct reactivity order for 5,1 reaction 


Cl Cl 
» Å (ii) (iii) Ж 
(a) i>ii>iii (b) і>Ші>і (c) i>iii>ii (d) iii»ii»i 


Identify correct reactivity order for 5,1 reaction 
CI CI 


Cl 
@ а) f |] (ii) @ 
М В 
О Н Н 
(a) i»ii»ii (b) ii>iii>i (с) i>iii>ii (d) ii»i»iii 


Identify correct reactivity order for 5,1 reaction 


Cl Cl Cl 
(i) (ii) (iii) 
Me Me 


(a) i>ii>iii (b) ii>iii>i (с) i>iii>ii (d) ій>і>й 
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63. 


64. 


65. 


66. 


67. 


68. 


69. 


Identify correct reactivity order for 5,1 reaction 

@ A La (ii) da (iii) 
(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii 
Identify correct reactivity order for 5,1 reaction 


CI Cl 
(i) (ii) (iti) 


(a) i>ii>iii (b) ій>й>і (с) і>ій>й 


Identify correct reactivity order for 5,1 reaction 


СІ 
(i) > (ii) (iii) 
СІ Т 


(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii 


m correct reactivity order for 5,1 reaction 


Me 
зы (ii) | n (iii) 
Mé 


(a) i»ii»iii li»ii»i (с) i»ii»ii 


Identify correct reactivity order for 5,1 reaction 


“А, (ii) ч (iii) 


i>ii> iii iii >ii>i (c) i»ii»ii 


Identify correct reactivity order for 5,1 reaction 
Br Br 


(i) (ii) (iii) 
(a) і>і>Ш (b) ii >i> iii (с) i> iii > ii 
Identify correct reactivity order for 5,1 reaction 

(i) Ph—CH,—Br (ii) Ph—Br (iii) 


(a) i»ii»iii (b) ii>iii>i (c) i»ii»ii 


Zug 


(d) ii>i>iii 


(d) ій>і>й 


) 


Cl 


(d) iii >i>ii 
Me 2 

(Oum 
Mé 

(d) iii >i>ii 


A 


iii >i>ii 


Br 


(d) ій>і>й 


Е! 


(d) ій>і>й 


70. 


71. 


72. 


73. 


74. 


75. 
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Identify correct reactivity order for 5,1 reaction 
т 

@) рас -5 Е (i) Ace (iii) А-- А? г 
M 

(a) i>ii>iii (b) ii>iii>i (c) i>iii>ii Ш>1>Н 


Identify correct reactivity order for 5,1 reaction 


on (ii) eA, iii) Be 
Br 


(a) i>ii>iii li»ii»i (с) i>iii>ii (d) iti>i>ii 
Identify correct reactivity order for 5,1 reaction 


E (ii) Se (iii) Se: 
СІ СІ 


СІ 
(a) i>ii>iii (D) üi»ii»i (с) i>iii>ii (d) ій>і>й 


Identify correct reactivity order for 5,1 reaction 


N 
Cl Cl Cl 
(i) (i) Ф (ii) @ 
(a) i>ii>iii (b) ii>iii>i (с) i>iii>ii (d) iti>i>ii 


Identify correct reactivity order for 5,1 reaction 


Cl Cl Cl 
(i) W (i) os (ii) Ф 
(а) i>ii>iii (b) ii>iii>i (с) i>iii>ii (d) iii»i»ii 


Identify correct reactivity order for 5, 2 reaction 


(i) ха (ii) 258 (iii) NES 


(a) ій>й>і (b) ii>iii>i (с) i»ii»i (d) ій>і>й 
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76. 


77. 


78. 


79. 


80. 


81. 


82. 


Identify correct reactivity order for 5,2 reaction 


Cl СІ 


(i) (ii) (iti) 


(a) i>ii>iii (b) й>ій>і (с) i>iii> ii 


Identify correct reactivity order for 5,2 reaction 


nom (8) G (iii) 


i>ii> iii li»ii»i (с) i»ii»ii 


Identify correct reactivity order for 5,2 reaction 


| О T сі - 
(1) pu (ii) гё iii 
(a) i»ii»iii (b) ii>iii>i (c) і>ій>і 


Identify correct reactivity order for 5,2 reaction 


Cl Cl 
С (ii) С (iii) 
NO; OMe 


(a) і>і>Ш (b) ii»ii»i (с) 1>РШ>Н 
Identify correct reactivity order for 5,2 reaction 

@ Za (i) ~ а (ii) 
(a) і>і>Ш (b) ii» iii >i (с) i>iii> ii 


Identify correct reactivity order for 5,2 reaction 


Cl 
. .. tB m 
O au Ла @ 
(а) i>ii> iii (b) ii> iii >i (с) i> iii> ii 
Identify correct reactivity order for 5,2 reaction 


Cl Cl 
(i) (ii) (iti) 


(a) i>ii>iii (b) й>ій>і (с) i>iii> ii 


Cl 


(d) ій>і>й 


CI 


(d) ій>і>й 


H,C—CH,—Cl 


(d) ій>і>й 


Cl 


(d) ій>і>й 


«ж-е 


(d) ій>й>і 


(d) ій>і>й 


CI 


CD 


(d) ій>й>і 


83. 


84. 


85. 


86. 


87. 


88. 


89. 
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Identify correct reactivity order for 5, 2 reaction 


CI CI CI 


(i) "T (ii) Ро (iii) а 
(a) ii»ii»i (D) ü»ii»i (с) i>iii> ii (d) ii»i»i 


Identify correct reactivity order for E, reaction with alcoholic KOH 


Cl 
(i) Gi) p~n 0l (iii) а 
— Ph 
(а) i» ii» iii (b) ii>iii>i (с) i>iii>ii (d) iii»i»ii 


Identify correct reactivity order for E, reaction with alcoholic KOH 


“СО «Co “с 


(a) i»ii»ii li»ii»i (с) i>iii>ii iii >i>ii 


Identify correct reactivity order for E, reaction with alcoholic KOH 


СІ СІ 
(i) (ii) Sl (iii) 
СІ 


(a) i>ii>iii (b) ii>i>iii (с) i>iii>ii (d) iti>i>ii 


Identify correct reactivity order for E, reaction with alcoholic KOH 


D3C T3C 

(i) ра (ii) ja (iii) да 
D3C ср, T3C CT; 

(a) i» ii» iii (b) ii>iii>i (с) i>iii>ii (d) iii»i»ii 


Identify correct reactivity order for E, reaction with alcoholic KOH 


Cl Cl 
D 
© @ (i) As (ii) oF 
(a) i>ii>iii (b) і>Ші>і (c) i>iii>ii Ш>1> ii 


Identify correct reactivity order for E, reaction with alcoholic KOH 


Me 
(i) МЕ (i) - (iii) T 
H Cl 


Me Cl на 


(a) i>ii>iii (b) і>Ші>і (с) i>iii>ii (d) iii»i»ii 


4.17 
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90. 


91. 


92. 


93. 


94. 


Identify correct reactivity order for E, reaction with alcoholic KOH 


Me Me Me 
(i) Me (ii) Me (iii) Ме 
Ме С Me CI Me CI 
(a) i»ii»iii (b) ii» i»iii 
(c) i»ii»ii (d) ii>i>ii 


Identify correct reactivity order for E, reaction with alcoholic KOH 


(i) A (i) СА (iii) hy 


СІ СІ СІ 
(a) i>ii>iii (b) й>ій>і 
(c) i>iii> ii (d) ій>й>і 


Identify rate of sololysis or hydrolysis 


S S S 


а ы a 
(a) i» iii 0) й>ш>1 
(с) i»ii»ii (d) ii» i» ii 


Identify rate of sololysis or hydrolysis 


(i) A (i) (ii) 
OTs 


OTs 


OTs 
(a) i>ii> iii (b) ї>ій>і 
(c) i»ii»ii (d) iii>ii>i 


Identify rate of sololysis or hydrolysis 
OTs OTs 


OTs 
А uh td 


(a) i>ii>iii (b) й>ій>і 
(c) i>iii> ii (d) ій>і>й 
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95. Identify rate of sololysis or hydrolysis 


CI 
(ii) (iii) 
Cl 


(a) i>ii>iii li»ii»i (с) ii»i»iii (d) iii»i»ii 


96. Identify rate of s or hydrolysis 


Cl 
CI 
r3 (ii) C (iii) 


(a) Ш>П>1 ii >iii>i (c) і>ій>і (d) ii>i>ii 


97. Which statements are true for 5,1 reaction of alkyl halides? 


Both of the alkyl halide and nucleophile are involved in the transition state. 
Reaction proceeds with inversion of configuration at the substitution centre. 
Reaction proceeds via the formation of carbocation intermediate. 

The order of reactivity is 3° > 2° > 1°. 

The nucleophile must have an unshared electron pair and bear a negative charge. 
Protic solvents favour 5,1 reaction. 


(a) iii, iv, vi (b) ii, iv, v (c) i ii, vi (d) i, ii, v, vi 


98. What could be the product for the following reaction? 


О 
1) SOCI 
OH Ш - > Product? 
(2) СНЗСН›МН› 
Рупаше 
NH О 
(а) CH; (b) МНСН›СН; 
О О 
(с) осн;сн; (9) Cl 


99. What could be the product for the following reaction? 
O 


oC Т 


Br 
en 2 > Product? 
(ii) H*, H20, Heat 
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Br МН» Hu 
(a) CY (b) () OF)” O9 са 


Вг 
Ме Вг 
i) NaOH, H20 
100. / © 2" Мајог product is 
м о нано 
М 
Н 
Ме 
(а) Ме-С=С-СООН Ф) m 
AS О 
М 
Ме Вг Ме Вг 
© yA (а) = 
^N OH DS О 
Н 
Вг 
101. ae Major Product? 
“COOH 
a 
| fr id И F 
Br 
c d | 
(с) рех BON (d) D SGH 
x А 
102. Ph / | COOH  — — Major product 
Ph 
Ph OH 


Ph COOH p О 
а үх (b) |! uq © T (d) 
T T C—H Ph 
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О О 
Ph Ht 
103. ————> Major product 
OH 
OH о О 
| ott У CIA 
OH Ph 


i) ТӘСІ 
104. HO ы (0 Ts » Major product 
“у O (ii) KaCOs, MeOH 


О 
О О 
i) Теа. Me MgCl 
105. 9) : = > Major product 
(ii) НО 
О Ме НО ОН НО 
COOEt 
CN 
E (i) NaOEt 


» Major product 


E О 
106. ^w (i) £N ж 
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HO 
EtOOC О 


(b) SN CN 
27 CN | р 


/ 


EtOOC COOH HOOC COOH 


(c) EN (d) EN 
D D 
N N 
O 
107. 2082. 1304 > Major product 
О О 
О ОН 
(а) (b) (c) cy (4) 
ОН О 
А : 
108. +МН› — OH —H > Major product 
O O 
NH 
E 
HO H 
а) | | 4}. (с) [о (а) 
О М 
N NH H 
оо 
NO О a: (1) NaOH/H20 
109. О", = > Major product 
” ОН (1) NaCN/DMSO 
PS HO 
"db ud. O^ "ph 
(а) OL (b) 
K CN =: 
HO" N 
НО, 
НО О “ph Mn, О „^ч. Ph 


©) (d) 
HO HO 


ALKYL HALIDES, ALCOHOLS AND ETHERS | 4.23 | 


110. Four of the five reactions shown below should proceed as shown to give good yields. 


111. 


112. 


One of reaction has problems and will not proceed as indicated. Identify this one reaction 
which will not proceed as shown. 


O ox © ү T 
(b) 7 0; 
“а Рупаше Ao i 


O ЖУЫ 
HN pa 
с MEN NN TN 
ө T4 Зо Pyridine је 


О 
n Ан SNO сш Ho^ ~ А. д 


Which of the following synthetic schemes would be the best for the synthesis of the com- 
pound, 2-bromo-1-chloro-4-nitrobenzene? 


Cl 
Br 
МО» 
2-bromo-1-chloro-4-nitrobenzene 
(a) (Олы Бы ‚Нм, С, 
“Ж FeBr3 Н804 АС 
(b) N ов . Cb, но) 
SA FeBr3 АС 504 
(©) cS ch ‚ HNO; Во 
М2 АС Н,804 ЕеВгз 
а [в , но 
“Ж АС FeBr3 H2504 


Which reaction is faster (i) or (ii) and what is its mechanism? 
.DMF, 


(i) ^ Br* H30 Nat — —» ^ ОСН: + Br- 
(1) |^ Br + CH3S"Na* po. их UL SCH + Br 
(a) reaction 1,5,1 (b) reaction ii, 5,2 


(c) reaction ii, 5,1 (d) reaction 1,5,2 


| 4.24 | CHAPTER FOUR 


113. 


114. 


115. 


116. 


117. 


Which reaction is faster (i) or (ii) and em is its mechanism? 


(i) ығ ССО mE Л + НВг 
ие A 4 + HCl 


(a) reaction ii, $1 (b) reaction іі, 5,2 
(c) reaction i, 5,1 (d) reaction 1,5,2 


Which reaction is faster (i) or (ii) and what is its mechanism? 


: _ со 
WAS үн еі Et-O7/CH3CH?0H ату HCE 
СІ 


ii Et-OP/CH3CH;0H 

i) — == > Cu +r 
(a) reaction ii, E2 (b) reaction i, E2 
(c) reaction i, E1 (d) reaction ii, E1 


Which reaction is faster (i) or (ii) and what is its mechanism? 


@ As 80 per cent Н2О/СИЗСН2ОН | pe + HCI 
i) ~ 80 рег сепї H20/CH3CH20H БЕРІ + на! 


CI 
(a) reaction ii, E1 (b) reaction i, E2 
(c) reaction ii, E2 (d) reaction i, E1 


Predict the major product of the following reaction. 


ANY H2504 
— 


OH 


(a) (b) Е 


дү ay 


Which ONE of the following reactions is NOT correct? 


O 
Br Br 
(а) Ж OH с Cy + Enantiomer 
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ОН 
27 H5S04 
(b) > 
H20 
Cl 

HCl e 

(c) — + Enantiomer 
С 


(i) BH; 
(ii) H05/NaOH 


118. Consider the following reaction. 


LN 


БЕ BH; Li wei 
м— <. — 
Step 1 b dns a Step 1 


-H 
7 H5305/NaOH qy 
= 
Н Step 1 
Which ONE of the following statements is INCORRECT? 


(а) In step 1, the boron atom acts as a Lewis base. 

(b) In step 2, the boron atom is oxidized by hydrogen peroxide. 
(c) The borane addition occurs with syn-stereospecificity. 

(d) In step 1, a hydride is added at carbon 2. 


119. Which one of the following five 5, 2 reactions will take place most rapidly? 


O 
|| 
(а) CH3CH50H + жы” Ethanol, Балта таға 
|| 25°С 
О 
О 
(b) к Rr US t Ethanol, PW. 
| 25°С 
О 
О 
(с) се + УУ Ос Ethanol NI € БІ 
25°С 


p Ethanol жым 
25°С 


(d) 12 по Ос 


О 
О 
5 
O 
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120. Which of the following changes will increase the rate of elimination reaction in the 
following reaction? 


СІ о 


Ethanol " 
50°С 
(i) using 100°С instead of 50°С (1) using water instead of ethanol 
(iii) adding ethoxide to the ethanol (іу) using n^ instead of i 
(a) iandii (b) ii and iii 1, iii and iv iii and iv 


121. Which one of the following is the major product of the reaction below? 
Br 


"P. NaH/diethylether 8 
HO М 


(а) НО (b) CO 
O 

(9 шк (а) еф 
0” 


122. Which опе of the sequences below is the best synthesis of (E)-3-hexene? 


О oe = 
Ә.Д dj OB ‚ ни. “ОС(СНУу» 
н (ii) H,O HOC(CH3) 
- gos i 
(b) e Вг, © NaH В Na/NH3 " 
(ii) aa 
O оф © 
од (i) ^ cH HBr | — OCH;CH; 
Me (ii) H20 HOCH)CH3 
C RS j 
(d) Sa = Br (i) NaH : Na/NH3 Б 
(ii) CH3Br 
Me 
123. Which reactions will provide the following diol as the major product H— OH ? 
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. (1) 0504 — . (1 RCOSH /-- 
9 (2)NaHSO, ” : М) (2) H30* 
(iii) „ (0) 0804 p (iv) (1) RCO3H ж 
(2) NaHSO3 (2) H30* 
(а) 1 (b) iii (c) ii and iii (d) iandiv 


124. Which is the best synthesis of the following alcohol? 


MÀ 


(1) На(ОАс); 2 (0 НЕ(ОАс) 


(а) толы стт Beg Se (b) P т 
(2) BH4 (2) ВНАУ 
(1) ВН; H® ~ 

(с) <0 H070? TET „ыы Se (d) ET “у 


125. Which is the best synthesis of the following cyclopropane? 


H,, АН >> 
© 
(а) Кы < SH Br ОТ ™= 
СН Н›Ллпеаг — 
< к= 
Zn/Cu 
Br 
© СН» | °OC(CHS)3 ee 
Zn/Cu 
Br 
© 
@ 7 = А = ж 
Zn/Cu 


126. Which is the correct product of the following reaction? 


O 
NaH 
H ШЕ ТИШ Н > 
к. EN Diethyl ether 
HS 


РОН 
АН 
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127. Arrange the indicated C—H bonds in order of increasing reactivity towards chlorination. 


H HH H H H H AH H HH H 
| \ d] / . ke p oa Му u \ ШЕ. 
(1) £ -C-C-C-H (й) A =C B -C-H Gii) 2-с-6-6-н 
\ 
H Н H H H H Нн“ н H 
(ii) < (1) < (iii) (i) < (ii) « (iii) (ii) < (iii) < (i) (i) < (iii) < (ai) 
Increasing i i Increasin 
(a) — (b) Increasing (c) Increasing (d) asing 
reactivity reactivity reactivity reactivity 


128. Choose those reaction(s) that is (are) the propagation step(s) in the following free radical 
chain reaction. 


n-Bu3Sn—H 4 | Br ш > ОСЕ 
0-00 
(8) n-BusSn: + [> Br > n-Bu3Sn—Br + СУ 


(ii) n-BusSn —H + Іп ————> n-Bu3Sn + H—In 
(a) i (b) ii (c) iii (d) iandii 


129. Choose the answer that is correct for the AH°(kJ/mole) of the following step in the 
bromination of propane. 


45 2) M 
с ъв Е еб би «вв 
/ | \ / | \ 
н н H н н H 
(a) Exothermic (b) Endothermic (c) Reversible (d) Irreversible 
О 
+ Me5SO 
130. И но y^ “он Н. (A) ———— (в) 'B' product is 
| 
^ С 
L^ 
N 
"Т OH ui 
о о оо 
(а) р (b) р 
m [^T ome 
о о о o 
(c) @ (d) | 
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LEVEL 2 


Single and Multiple-choice Type 


1. Which of the following shows greater reactivity towards 5,2 reaction than CH,—CH,Br 
with sodium methoxide? 


(а) CH,-O-CH,Br (b) CH,Br 
(c) CH,-CH-Br (d) СН,-СН-СН,Вг 
2. Consider the S, 1solvolysis of the following halides in aqueous formic acid? 
inc Et Br СН» 
. 3 T 
CH-CH-CH 
а 3 (i) 
Br 

(iii) СН5-СН-СН6 (1у) 


| 
Вг 


Which one of the following is correct sequence of the halides, given above, in the decreas- 
ing order of their reactivity? 

(a) iii»iv»ii»i (b) ii» iv»i»iii 

(c) i»ii»ii»iv (d) iii2i»ii»iv 


3. The correct statement for the given reaction is 


CH; 
Br——H Nal , _СЕЗСОЗН 
Br——H Acetone В 

CH; 


(a) Bis optically inactive due to external compensation 
(b) B is optically inactive due to internal compensation 
(c) Ais predominantely cis-alkene 

(d) B does not have chiral centres 


(1) рїї. ОН . 
4. CH,-CH,SH —- —> Product, product is 

(11) Ethylene oxide 

(iii) ЊО 
(а) СН,-СН,-5-СН,-СН,-ОН (b) CH,-CH,O- 

e ^ CH-OH 
(с) СН;-СН,-О-СН,-СН,-ОН (d) снз-сн;-8< | 
CH) 


5. Which of the following statements are correct? 


(а) Тһе 5,1 reaction obeys the Ist order kinetics 

(b) The solvolysis of ethylbromide in ethanoic solution is first order kinetics 

(с) К configuration of a compound may resultin R and S configurations inan 5,2 reaction 

(d) 1-Bromo-1-phenylethane shows greater reactivity towards S,land 5,2 reaction com- 
pared to isopropyl bromide 
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6. 


10. 


Which of the following reactions will proceed with retention of configuration only 
(no inversion) at the chiral carbon? 


© 


Hy, © ЊО о. ЊО 
%, 7 2 
(a) НС c-c. 2 b) Hw-C-CH;-S-CH - 
r 
у qs 
(c) CHy-C-Br ae (9) CgHs-C-Br the 
g g® 
СУН» СУН» 


. Correct statements is 


(a) Nucleophilicity of SH is greater than OH in dimethyl formamide 
(b) Hydrazine is a better nucleophile than NH, 


(c) Phenoxide i ion is more basic than acetate ion 


(d) CH, is a better nucleophile than OH in a non-polar solvent 


о О 
a Н — 1228 , A,A can be 
СЊС 
О СН-СНО 
a) МО; МО 
@) 161 уе (b) №; М 
О О 
МО; NO? 
(c) CHO (c) CHO 
О ОН 
. Identify the compounds that will undergo substitution reaction faster than C,H.Br with 
OH-/DMSO. 
(a) CH,CH,-S-CH,CH,Br (b CH,-CH,CH,Br 
(c) m d (d) оаа 
Вг ne Br 


In which of the following cases, the configuration of chiral C is retained in product? 


Et Et 
DN | 
waon (B) uei O 
(1) CH3-Br (ii) CH3ONa 
D 
C2H5 C C2H5 
i 2 1) ВЕ 
(с) Н * (1) $ОС/ N: x (d) H * 9 3 - 
(ii) CH3O-Na* (ii) CH2N? 


12. 


13. 


14. 


15. 
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(excess) 


CI ; 
; Же DUE. (A) —. (B) U By ОНОН. (сү Products В and C are 


Ó H3O* (ii) 630" 


HO 
OH 
(a) ed (b) es (c) ps (d) 


Which statement is/are correct in the following statements? 


HO 


(a) Allyl bromide gives 5,1 reaction but vinyl chloride does not. 

(b) Primary alkyl halides can give Sy1 or S42 reaction. This depends on the structure of 
the substrate and nature of solvent. 

(c) СН,-СН-СН-СН (СІ reacts with KCN to give mixture of two isomeric products. 

(d) СН,-СН,-О-СН,Вг is less reactive than tert. butyl bromide for 5,1 reaction. 


Identify reaction that follows 5,2 path 


(a) ONa 4 р? 1—= (b) Nal/Acetone + >c =$ 
I 
DMF 


Which of the reactions give the correct product? 


CI А OC2Hs5 | 
(а) CX + ©Н5ОН | CI n OCH; (possible product) 


OCOCH3 


b I OCOCH ibl 
(b) СҮ + CH,COOH СҮ 3 С (possible product) 


OEt 


А OC>Hs 
(c) + С›Н5ОН — Шы И E (possible product) 
(d) MeOH (major product) 
СІ — а Jor p 
Cl OMe 


Which of the following alcohol gives the white turbidity immediately with HCl + ZnCl, 
(anhy.)? 


Ph 
| 

(a) CH3—C—0C2Hs (b) Ph—CH—CH; 
OH OH 

(с) Ph—CH—CH=CH) (d) CH,-CH,CH,OH 


| 
OH 
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16. 


17. 


18. 


19. 


20. 


A — 9 CH,CHO + 2HCOOH + CH,COOH. The structure of A is 


CH; CH; 
| СНз-СН-ОН | 
айы Сн-он um 
(a) Он-он (b) do (c) CH-OH (d) none of these 
CH-OH ІК СН-ОН 
| СНО | 
CHO CHOH 


Which of the following gives turbidity immediately with Lucas-reagent (anhy. 
ZnCl, + HCl)? 


єн, 15 
(а) CH;-C-OH (b) Ph-CH-OH (c) ме( О) (-он (d) CH,CH,OH 
СН; СН; CH3 


The possible structure of the alcohol is 


ROH (alcohol) ee б 
CHOH 
OH CH;0H CH; 
(a) (b) (c) СҮ (d) 
OH 
О 


Identify correct reactivity order for S,2reaction 


МО» СН; ОМе СЇ 


Identify correct reactivity order for Sy 2 reaction 


га Pcl б Вг 
су | =f (b) С > б 
27 P 
CN 
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21. Identify correct reactivity order for ArSN reaction 


CI Br Cl Cl 
ON 
(a) > (b) > 
МО» МО» МО» МО» 
С1 CI 
ON Ом NO; 
(c) (d) (a) and (b) are correct 
> 
МО» МО» 


22. Identify correct reactivity order for ArSN reaction 


CI CI Cl 
О ON МО» 
(i) (ii) (iii) C 
МО» МО» NO? 
(a) i»ii»iii (b) ii>i>iii 
(c) i>iii>ii (d) ii »i»ii 


23. Identify correct reactivity order for ArSN reaction 


Cl Cl 
Cl 
ON 
G) (i) (ш) 
ON 

NO, NO2 
(a) i>i >iii (b) ii>iii>i 
(c) i>ii>ii (d) ii >i>ii 


24. Identify correct reactivity order for ArSN reaction 


F Cl Br 
G) (i) (ш) C 

МО» МО» NO; 
(a) i»ii»iii (b) пи>Ш»>1 


(c) i»ii»ii (d) iti>i>ii 
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25. 


26. 


27. 


28. 


29. 


Identify correct reactivity order for ArSN reaction 


Е Вг 
М НзС 
(ii) (iii) 
МО; NO? 


(a) i>ii>iii (b) ii>iii>i (с) i>iii>ii (d) ii»i»ii 


Identify correct reactivity order for ArSN reaction 


F CI 
2N ОМ 
(ii) (iii) 
МО» МО» 
(a) i»ii»iii (b) ii>iii>i 


(c) i» iii (d) ій>і>й 


Identify correct reactivity order for ArSN reaction 


F 
N 
(ii) (iii) 
МО; 


(a) i>ii>iii (b) й>ій>і 
(c) i>iii> ii (d) ій>і>й 


Identify correct nucleophilicity order 


(i) (ii) ( (iii) < 
NA "o! x 


(a) i>ii>iii (b) й>ій>і 
(c) і>ій>й (d) ій>і>й 


Identify correct nucleophilicity order 


N 
«3 (ii) ту (iii) г” 
p 

22 


(a) i»ii»iii (b) ii» iii 
(c) i»ii»ii (d) Ш>і>й 


30. Identify correct nucleophilicity order 


CH; МО» 

() | E (ii) | = 
== > 
М М 


(a) i»ii»iii 
(c) i»ii»ii 


31. Identify correct nucleophilicity order 


e e e 


(a) i»ii»iii 
(c) i»ii»ii 

32. Identify correct nucleophilicity order 
(i) НО (ii) H,S 
(a) i»ii»iii 
(c) i»ii»ii 

33. Identify correct nucleophilicity order 
@) PH, (ii) NH, 
(a) i»ii»iii 


(c) i»ii»ii 


34. Identify correct nucleophilicity order 


o © 
(i) » (ii) 
( 


S 
a) i»ii»iii 
(c) i»ii»ii 
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(b) і>ін>і 
(d) ii»i»ii 


H 
N 
(iii) LJ 


(b) й>ій>і 
(d) ій>і>й 


(іі) H,Se 
(D) ii>iii>i 
(d) ii» ii»i 


(іі) AsH, 
(D) ii>iii>i 
(d) ii»i»ii 


(iii) 


(b) і>ін>і 
(d) ii» ii»i 


35. Identify correct reactivity order for 5,1 reaction 


i PM > ДА сі 
СІ СІ 
МО; CH3 


О 
b 
= pur 7 A a 
e Cl 
(d) - 
OMe CI 
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36. Identify ccorrect reactivity order for 5,1 reaction 


TAN ien, - ПЕР” | E 
сі B 
(c) (d) > 


ОМе СЇ 
37. Identify final product in following sequence 
| Жүн 
Рһ Bf 
NaNH “SCH 
> a A Y шер ЖЫ: 2 Ргодисї 


| ТАБ 

e SAT 

(a) (b) ~ Ye 
x NH | 4. 


V 


( 
— 


2% 
P 
2-8 


38. Identify final product of following reaction 


39. 


40. 


41. 
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H3C СН; H3C CH; 


Identify final product of following reaction 


О 
+ + 
2 ok р HA, , NaOEt/EtOH p ОМА, 
3 С 3 О О 
ЕЮ OEt 
О О 
О О 
(a) ҮТ (b) 
CH; 
H 
О О Сн; 
О О 
(с) (д) 
Н СН 
3C 3 ње сң; 


Select all of the following statements about the aldol experiment that are true 


(a) The ketone was added to a solution containing the aldehyde and base. 


(b) The reaction can be catalysed by acid 
(c) The electrophile is the enolate ion 
(d) The aldehyde is used in excess 


4.37 
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42. Which of the following structures is the product from the self-condensation of two 
molecules of pentan-3-one? 


= 
о 
— 


Б 
© 
T O © 
g = 
fs > 


i. HO-(CH5);-OH, Ht 


43. > 
ii. Excess MeMgBr, then H30* 


ж о 
< 
© 

= 

= 
о 
О 
© 
© 
< 
о 
© 
jam 
P 
ar 

5 

b 

am 
d 


(i) Ма, NH3 
Ым a 
(ii) HBr 


44. C =C —СНз Product is 


с 


H Br 
C —C — CH; 


a 
a 
| 
С) 
lam 
оз 
= 
wW 
= 


С С 
39 


т 
о 
ме 


Вг (i) Mg, Ether 
(ii) EtOH 


> 
(11) Catalytic H*, H20 


45. 


d 


OEt (b) OEt 


С) 

© 

| | 

Q 
7 ( © 
= 


© 
© 
© 
Е 
= 
о 
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(1) SOCI 
46. CH;CO,H —— —— = 
(11) 3-Methylaniline 


(iii) LiAIH4, then H30* 


НС МН» H3C NH2 
(а) CH; (b) X m 
Ó OH 
\ H3C NH, „СН; 
(с) (а) 
ЊС N 


H 
СН» 
m (1) Оз, then Zn in FED HO OH 
(ii) NaBH4 
(iii) Excess PBr3 О О 
(1v) Excess KCN 
(у) Н”, H20 and heat 
CH3 CH3 CH3 СН» 
(а) (b) (c) e (d) 


48 (1) НО-СН;СН--ОН, catalytic Н? б О 
(ii) Mg, THF then Н;С-О, then H30* 
(iii) НзО*, heat 
О 


Вг H 
(a) СН; (b) (X t 
О 


Вг 


Н 
В 
So 
Br 


(i) Ph3P, then n-BuLi 
49. > 
(11) Cyclohexanone 


(iii) СН-12, Zn-Cu 


OH О Вг МН, 


(а) @ (b) (с) + (d) 
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so, PrMe-(CH)4-MgBr Су 
О» 
then H30* 


О О 
Q Дод © AY o A 204 
“о OEt x 
O 
CHCH; CHCH; 
Br 
51 2 Br n Br H 
H Br Br H 
CH3 СН» 


(50:50 of these enantiomers) 


(а) 20 ON о “А (а) = 
ES (i) LDA 
(ii) CH3I 


(iii) NaBHJ/MeOH 


O OH OH 
H6 "СРСР С 


i) HBr (dark, М 
53. МЫ И Ee) > 
(11) PH3P, then nBuLi 


(iii) C 
(a) 3 М ey 
(c) (d) 
OH 
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" (i) (CH3CO),O/AICIs | 
(ii) Zn/Hg, НСІ 


(iii) СНЗСІ/АІС» 


(a) гү (b) тү © Jom (d) 


О 


РІНЕН (i) HOCH;CH;OH/H*/heat 
55. H CO2CH2CH3 ~- 
(ii) LiAIH4, then НО” 


(iii) H3O*/heat 
O 

OH OH 

b 
e) uo. ~ HK i ИР 98 

OH OH 
OH О 
(с) (d) OH3C 


56. Identify major product for the following reaction 
CI 


1 eq. Nal/Acetone 
» 


СІ 
СІ СІ І І 
ХУ OY ае; 
І І а а 


57. Identify major product for the following reaction 
I 


о (C S | C S OMe Aqueous/Acetone _ 
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HO 
OH 
(d) oat’ eyo 


58. Identify major product for the following reaction 


Cl О (1) Excess MeMgCI 
> Major product is? 


(ii) H30* 


је „еј 
OH OH 


59. Identify major product for the following reaction 
I I 


( 
( 


(i) NaH 


(ii) #507 Major product is? 
п 3 


i 5-7 


(а) od (b) od 
n О. “ Vf 

© od (d) od 
"s 2 — ЖЕ 


60. Identify major product for the following reaction 


OR 


NR. 
БШ. 2 Major product is? 


61. 


62. 


63. 
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(a) 


^c 
"NR; 
NR; 
(c) (d) d 


NR; 


Identify major product for the following reaction 
I 


RH 5 Major product is? 
HO "OMe 
SH SH 
(a) (b) 
HO ""OMe HO ""OMe 
SH SH 
(c) (d) 
HO OMe НО" ""OMe 


Choose the major product of the following reaction. 


H—CI 
p —————— 
] 
(a) pu (b Ano © A Aon сы» > 
СІ 


Identify major product of the following reaction 


СНз ВН;/ТНЕ TsCI/Py NaCN/DMF 
>A >B 
H505/NaOH 
CH; CN CH3 CN 
CN ‘CN 
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64. 


65. 


66. 


67. 


Identify best reagent for the following conversion 
OH Reagent? cl 
(а) ZnCL/HCI (b) PCI, (с) РС, (d) SOCI, 
Identify best reagent for the following conversion 
ou Reagent? СІ 
(а) ZnCL/HCI (b) PCI, (с) РСІ, (d) SOCI, 
Identify best reagent for the following conversion 
HO а, 
Reagent? 

— 
(а) ZnCl,/HCl (b) PCI, (с) РС, (d) SOCI, 
Identify reactions that correctly match with their products 

HO Cl 
(a) SOCI 
— > 
F 
(b) Alcoholic KOH 
— > 
A 
(с) + Alcoholic KOH 
ы тум 


+ 
N 
ЕЕ; 
Alcoholic КОН O7 
A 


(d) 


68. Identify reactions that correctly match with their products 


(a) SY Alcoholic KOH >Ү 
м А 
Е. i 
Ре MM KOH a 
0. елен КӨН, КОН » 


(d) " Alcoholic KOH Acero, СҮ” 
Me3N 


69. Identify reactions that correctly match with their products 


о Ўр “== еко, Alcoholic KOH ES 


Ў Alcoholic KOH cR 


(c) H д. Аке KON, КОН 
e 
Мез 
» J) Alcoholic KOH _ KOH 
Me3N 


70. Identify reactions that correctly match with their products 


e T^ кте коп, КОН WA 


HO., 
Alcoholic KOH 
а И 
А 


СНО СНО 
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Aes Alcoholic KOH к 
Вг ^ 


Alcoholic KOH 
(d) 1 > 
$9NMe; 


71. Identify reactions that correctly match with their products 


монон КОН X3 


d Alcoholic KOH, а 
ји Ajeonone KOH Q 


^ A Alcoholic KOH 
С 


72. Identify reactions that correctly match with their products? 


CI 


CI 
EtOH 
— 
Cl О Eto“ 


Monosubstituted product 


Cl Cl 
Cl EtO 


Monosubstituted product 


Br EtO 
EtOH 
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(d) Alcoholic KOH 
А 
С1 


73. Identify major product for the following reaction 


Cl Cl 
Ph Ph НИИ Major product is? 
HO, {CI HO. ОН О О 
(а) (b) (с) (d) 
nu Ph p "E 4“ H 


74. Identify major product for the following reaction 


Aqueous NaOH 


Cl Cl 
а С1 
> Major product is? 
Cl Cl 
HO Cl a Cl Cl а 
ОН Cl 
Cl HO 
HO Cl a Cl à 
() HO @ © 
т ae 


75. Identify major product for the following reaction 


Cl 
С1 
-NeOMS/MeOH _ Major product is? 
ОМ МО» 
ОМе С1 
MeO MeO 
(a) (b) 
ON МО» ОМ NH5 
Cl OMe 


(8020 (а) 


О NO? O2N NO? 
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76. Identify 5,2 reaction which is favourable in a polar protic medium 
(a) NaOH + CH, - I —> HO-CH, + Nal 


Me 
ә/ Е 
(b) ОН + Ме — N—Me > OH-Me + NMe3 


T ә” 
(с) NH3+Me—S§S ---» HN - Ме + SMe, 
N 
Me 


(d) NH, + Me-I—> НМ - Me + H-I 


О 
i) LAH 
77. O 9) > Possible products 
(ii) Conc. KMnO4/A 
iii) A 
b (ш) 
О 
О О 
0) 
(а) (b) о О 
0) 
О (0) 
О 


[ B I ш ІШ i) Aq. NaOH 
i ‚Ма 

78. кт Major product? 
(ii) H*/A 
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Passage 1 


Suppose, a sample of an initially pure single enantiomer of tartaric acid (о, = +12.4° (H,O) 
underwent a chemical isomerization reaction which yielded 10 per cent of the other enanti- 
omer and 20 per cent of the meso isomer, in addition to 70 per cent of the unchanged starting 
compound. 


79. What is the enantiomeric excess (ее.) of the major enantiomer relative to the minor 


enantiomer? 

(a) 70 per cent (b) 700 per cent 

(c) 75 per cent (d) 87.5 per cent 
P P 


80. If 1.0 g of the total mixture (including the meso isomer) was dissolved in 1 mL water and 
the rotation measured in a 1 dm cell, what value of о, would one expect to observe? 


(a) +9.92 (b) +744С (c) +124 (d) +8.68 


81. From the total mixture, chromatographic separation on silica gel (a commonly used achi- 
ral solid adsorbent) might be expected to yield one of the three components in a pure state. 
Which one? 

(a) the minor enantiomer 

(b) the meso isomer 

(c) the major enantiomer 

(d) the 1:1 racemic form of tartaric acid 


Passage 2 


(a) When 1-chloro-2-pentene is reacted with concentrated solution of sodium ethoxide, 
the rate of reaction depends on the concentration of both allylhalide and ethoxide ion. 
The product of reaction is exclusively 


CH,-CH,-CH=CH-CH,OC,H, 


(b) In dilute solution of sodium ethoxide, the reaction rate is dependent only on the con- 
centration of allylhalide. 

(с) In the presence of traces of water, 1-chloro-2-pentene is slowly converted to a mixture 
of 


1-chloro-2-pentene and 3-chloro-1-pentene 


82. In case (a) the mechanism exclusively followed by reaction is 


(а) 5,1 (b) 5,2 (с) E, (а) Е, 
83. Тһе intermediate formed in case (с) is 
Ф 
(a) CH, - CH, -СН-СН = СН, (D СН,-СН,-СН- CH-CH, 
(c) both (a) and (b) (d) none 


84. Correct statement is 


(а) The solvolysis of 1-chloro-2-pentene is greater than 1-chloropentane in water 

(b) The solvolysis of 1-chloro-2-pentene is lesser than 1-chloropentane in water 

(c) The solvolysis of 1-chloro-2-pentene and 1-chloropentane is equal in water 

(d) The solvolysis of 1-chloro-2-pentene and 1-chloropentane do not take place in water 
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Passage 3 


Williamson's ether synthesis is one of the best method to prepare ether. In this method ethers can 
be prepared by the reaction of alkoxides with alkyl halide. The reaction takes place by 5,2 mech- 
anism. The more basic alkoxide ion displaces the halide or other leaving group to produce ether. 
While going for Williamson's ether synthesis one should be aware of competitive reactions. The 
mechanism take palces as 


ЕДЕ ЕН 
85. Which combination will be better to prepare anisole 


ONa Br 


a 
(а) + СЊЕ (o) + CH3ONa 


ONa 


(c) + CH30S050CH5 (d) Both (a) and (c) can be used 


86. The ether that cannot be synthesized by the above method is 


(Hs OCH3CH;CH; 
(а) CH;-0-C-CH; (b) CY 
Сн» 
(с) (CH,),C-O-C(CH,), (d) АП сап be prepared 
87. Which one of the following will give most effective yield of ether? 
(а) CH,CH,O + CH,CH,CH,CH,Br (D CH3CH50^ + СНз-СН-СН>Вг 
CH; 
оз 
(с) СНҘСН;09- СНЕ В: (d) Рћо- + CH3-CH-Br 
CH3 СН» 
Passage 4 


The specific rotation of (2R, ЗК) - (+) - tartaric acid is +12.4° (с= 2, H,O). The optical rotation of a 
solution made up from 10 g of a mixture B and C in 20 ml of water was measured in a 10 cm cell. 
The observed rotation was —3.1°. 


CO 2H COH 
H—;—OH 
(a) (b) (c) 
нон 


СО»Н СО»Н 


ALKYL HALIDES, ALCOHOLS AND ETHERS | 4.51. 


COOH OH EE 
3 HO—}—H 
(е) 
Н----ОН 
Н СООН СО»Н 
88. What is the specific rotation of A? 
(a) 412.4 (b) 0° 
(c) -12.42 (d) None of these 
89. What is the specific rotation of the mixture? 
(a) -3.1° (b) -6.2? (c) -0.622 (d) 412.4 
90. What is the relative ratio of B:C in the mixture? 
(a) 0:100 (b) 50:50 (с) 25:75 (d) 75:25 


Passage 5 
Based on the potential energy diagram for the following reaction 
n СН» СН» 


CH30H 
НзС T СН» > НзС С--СН; 


Potential 
energy 


Reaction coordinate 


91. Is this an endothermic or exothermic reaction? 


(a) exothermic 

(b) There is not enough information to determine. 

(c) endothermic 

(d) This reaction can be either exothermic or endothermic. 


92. What potential energy difference represents the heat of reaction? 


(a) A (b) B 
(с) С (d) Both Aand B 


93. Which of the following indicates the location of intermediate? 


(a) i (b) ii (с) ш (d) iv 

94. According to the potential energy diagram, what is the possible mechanism for the 
reaction? 
(a) E, (b) E, (с) 5,1 (а) 5,2 
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Passage 6 


Based on the following five structures (i-v) shown below, answer questions 99 to 106. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


неон 
ОН 
HO Н ОН 
HO 9 H CHOH 
i) B \ LOH (ii) нон (ій) | СН2ОН 
: H——OH Н 
HO OH OH 
бон 
4 
Н 
но————СНн;ОН HO Ho 
(iv) нон (v) od A on 
HO-CH; —+—OH HO 
H 
What type of isomers are (i) and (iv)? 
(a) diastereomers (b) conformational 
(c) identical (d) enantiomers 
What type of isomers are (i) and (iii)? 
(a) diastereomers (b) conformational 
(c) identical (d) enantiomers 


If the specific rotation of i is —60.0°, what is the specific rotation of iii, if 1.0 g of iii is 
dissolved in 10 mL of methanol and placed in a 1 dm tube? 


(a) +60° (b) 0° (c) 6° (а) -60° 

If the specific rotation of i is —60.0°, what is the specific rotation of iv, if 1.0 g of iv is dissolved 
in 10 mL of methanol and placed in a 1 dm tube? 

(a) +60° (b) 0° (c) 6° (а) -60° 

If the specific rotation of (i) is —60.0°, what is the observed rotation of a sample made up of 


a mixture of 1 g of (1) and 0.5 g of (v) when dissolved in water (10 mL) and placed in a 10 
cm cell? 


(a) 60? (b) 0° (с) 6? (d) -60° 
If the specific rotation of i is —60.0°, what is the optical purity of a sample of made up of a 
mixture of 1 g of (i) and 0.5 g of (v) when dissolved in water (10 mL)? 


(a) 50 per cent (b) 33 per cent (c) 100 per cent (d) 66 per cent 
Assign the absolute configuration to carbon atoms 2 and 4 in compound (ii). 


(а) 2R, 4S (b) 25, 4S (c) 25,48 (d) 2R,4R 


If the melting point of pure iv is 152°С, what is the melting point of pure (v)? 


(a) -152°C (b) 152°С 
(c) lower than 152°С (d) higher than 152°С 


Машх Туре 


ALKYL HALIDES, ALCOHOLS AND ETHERS ЕЕ 


Match the reaction mechanism in Column I with their reaction conditions in Column II 


103. 


104. 


105. 


106. 


Column I Column II 
ОСН; 
(а) ОСН; НІ (ехсеѕѕ) (р) More than 4 moles of HI will be consumed 
— 
ОСН; 
ОСН; 
(b) OCH; ңі (excess) (q) Product will react with Na 
--------> 
ОСН; 
OPh 
(c) OPh (r) Product formed contains 2? halide 
HI (excess) 
-------> 
OPh 
CH;-OH 
(d) CH-OH HI (excess) (s) CH, is one of the product 
CH5-OH 
Column I Column II 
(а) 5,1 (p) 3° alkyl halides > 2? alkyl halides > 1° alkyl halides 
(b) 5,2 (9) 1? alkyl halides > 2? alkyl halides > 3? alkyl halides 
(c) E, (r) High concentration of strong base 
(d) E, (s) Favourable medium is polar protic solvent 
Column I Column II 


(a) Walden inversion 
(b) Racemic mixture 
Bayer’s 


(c) Alkene === > 


reagent 


(d) Alkene —==— 


Column I (reaction) 


Me SOCI 
(a) ње ~“ Еи. 


ОН 


D  SOCh 
(b) Bet e^ ud 


Me 


(© -— НСІ 


Ме 


(d) Ph 


Me (i) NaH 
— 


(p) Syn-addition 
(q) Anti-addition 
(г) 5,1 reaction 


(s) 5,2 reaction 


Column II 
(comment on major product and intermediate) 


(p) Optically active compound 


(q) Inversion of configuration 


(r) Retention of configuration 


(s) Optically inactive compound 


(t) Carbocation intermediate 
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107. ColumnI Column II 
[ Cl [ CN 
e BL n Carbocation intermediate is formed 
a 2 DMSO » (p) Carbocation intermediate is forme 
МО» МО» 
СІ Г ОН 
| < H2O | BEN 
————- 
6) „ E (а) 5,1 
CI 
(c) pu" Асо, и“ ( $2 
КОН / А 
Вг 
НВг 
(d) „мм B (s) Addition reaction 
4 
H 
(t) Elimination reaction 
108. ColumnI Column II 
Me 
Cl H Me 
o | m (p) X 
Acetone H I 
СІ Н 
H H Me 
(b) T Na. @ ion 
Acet 
H Me cetone e 
Me 
H Et OMe 
Cl 
(c) м, @ 
Ме Асеїопе 1 
Н оме 
| 
Nal = 
d) Cl = 
(a) | Acetone ” (s) Pa ж 
Et 
H H 
Я І 
(0 ме 


109. 


110. 


111. 
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Column I Column IT 

(a) NaOH + H3C—CI > HO — CH; + NaCl (p) Rate of reaction increases in 
polar protic solvent 

(D NH34-H3C —CI > HN — CH; + HCl (q) Rate of reaction increases in 

Me polar aprotic solvent 
(c) МН; + gÊ ---» HN —Me + SMe, (г) 5,2 mechanism 
ZUM 
Me Me 
Cl Cl OMe 
(d) = ($) 5,1 mechanism 
+ меон > mod LU 
(t) TS has positive charge 

[non-zwitter ion] 

Column I Column П 

(energy profile) (chain propagation of halogenation) 


(a) 


(с) 


(а) 


Column I 
(RDS of halogenation) 


(а) R-H-4Fe——oRe-«H-F 


(p) Iodination 


(q) Fluorination 


(r) Chlorination 


(s) Bromination 


Column II 
(energy profile) 
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(D R-H+ Cle —— Re + H-Cl 


(с) R-H+ Bre ——> Re+H-Br 


(d) R-H+ Ie —>Re+H-I 


112. Column I 


Cl 
py" 150 
(а) 
OH OH 
F pP 


-— Conc. 
ве 
Н;504/А 


(9) 


(г) 


Column II 
Т; 
Е 
R 
(p) f 
P 
—-» Reaction 


co-ordinate 


— —» Reaction 
co-ordinate 


Le 
~ ул 
С 


— —» Reaction 
co-ordinate 


— —» Reaction 
co-ordinate 
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113. ColumnI Column II 
(compounds) (rate of solvolsis) 
a р 79 0.07 
er жуға (р) 
(b) bu (а) 0.12 
(с) „Сс (т) 2100 
(а) >—а (5) 130000 
114. ColumnI Column II 
(compound) (rate of reaction with Nal acetone) 
(a) Ме-СІ (p) 0.02 
О 
(b) СІ (а) 100000 
O За (х) 200 
@ >—а © 79 
Integer Type 
115. Minimum number of steps involved in conversion of 
Br 
| 
> ОНС-СН-СН;-СН;-СН;-СНО 
116. When (S)-2-chloropentane reacts with NaOH in 75 per cent ЕЮН and 25 per cent acetone 
follows rate law: 
ГН СІ 1 p c - 
Rate = 2.35 x 105 P [OH]-«5.30x105| = 
L | INAN 
Then, calculate percentage of Sy; product when concentration of [ОН] = 1.5 molar. 
If percentage of S41 product - X, then calculate value of Y if: 
Ү= X-5. 
117. Identify total number of 5,1 reactions 


CI 
CI 


———— (i) н.о 
DMSO и 


4.57 
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Me 
(iii) EtOH (iv) _NaOMe , 
=> DMF 
Cl 
Cl 
Cl 
= Me 
Me 5 Ме н Өй 
(у) Ма$Ме (vi) Nal 
DMA H OH Acetone 
| Ме 
Cl 


E Ph Conc p Conc 
(i) Сх MeOH, (viii) о-ме е, (у, b -ме Соте, 
Ph 


Ph OTs 


118. Identify total number of 'B'-elimination reactions 


Cl el Zn. dust 
А Alco. T Pw А 
@ === (ii) | 
КОН/А Н 
Ме Cl 
мај етар Nal | OH 
(iii) Acetone/A (iv) AbOs 
Н СІ А 
Ме 
С1 сі СІ 
(у) DN, (vi) p Aqueous 
KOH 
D 
TE i - may В T 
vii a viii 5% 
j Me Acetone AA НЗРОЈА 
р 
а 
Mg/Dry 
: — 
(ix) ether 
Cl 


119. Calculate percentage of 5,1 product if (К) -2-chloro butane on reaction with NaOH/ H,O 
and acetone gives 98 per cent inverted product. 


120. Calculate total number of alkene products when 2-chloro-2-cyclobutyl hexane react with 
alcoholic KOH and heat. 


121. Calculate total number of o-H present in alkene formed when 2, 3-dimethyl butanol react 
with concentrated H,SO,/A. 


Answer Keys 
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LEVEL 1 

1 p 3 4 5 6 7 8 9 10 11 12 13 14 15 
b b c с а а с b d c a b c a d 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

а а а а а с с а b с b c d d d 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
b d d b a d с а а b a b a c с 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
b a a d a d e b d a c a b a d 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
d a d b a a b b d c b b b a a 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 

c b a c d d d a a a b a a a b 
91 92 93 94 95 96 97 98 99 100 | 101 | 102 | 103 | 104 | 105 
а а а b c a a b b a b b b d b 
106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 
b d a c d c d c a d c cd a d c 
121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 

а b d a b b с b bc d 

LEVEL 2 

1 p 3 4 5 6 7 8 9 10 11 12 13 14 15 
bd a a a d ab | bed a ac acd ad abc | bed | abc bc 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
а abc ab ac a abd b b a c a c a a c 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
а а а а abd | са b a c c abd b c c d 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
d b a c c d d a c a b d d a b 
61 62 63 64 65 66 67 68 69 70 71 2 73 74 75 
а а а bc d bc acd ab | abcd | abd | bc ad c d с 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
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WORKBOOK EXERCISES 


EXERCISE 1 


Conversion Reagents 


(5-тен 


уш 


(A) ВН;/ТНЕ, then NaOH, 
H202, ЊО 

(B) H3O* 

(C) HgSO4/aq. H2SO4 

(D) CH3I 

(E) Excess HBr 

(Е) CH43CH5I 

Y CH; (а) Br//CCl4 


(H) NaOH 
( \ =o (I) H5/Pd 
B c < (7) Br//H;O 
on" (K) H5/Pd/CaCO;/Pb 
у (І) HBr/UV light 
T (M) NaNH>/NH; (i) 
vii сү" 3 (М) Na/NB; (i) 


OH 
у сн; 
Ne a НИНИ 
Br 
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EXERCISE 2 


Conversion Reagents 
(А) HgSO,, aq. H2SO4 
СНз (В) (1) МаН» then add Mel 
d (ii) HgSO4, aq. H2S04 
(С) (1) NaNH,, then add Mel 
(1) BH3, then НО», NaOH, НО 
(D) (1) BH3, then H202, NaOH, НО 
(11) Na then Mel 
(E) (i) H2/Lindlar’s catalyst 
H3 (ii) BH3, then Н2О2, NaOH, Н;О 
(iii) MeOH 
(Е) (1) H2/Lindlar’s catalyst 
(1) BH3, then H207, NaOH, ЊО 
3 (iii) Na then Mel 
(G) (i) H2/Lindlar’s catalyst 
3 (11) aq. Н2804 
(iii) MeOH 
(Н) (1) H2/Lindlar’s catalyst 
(1) aq. H9804 
(111) Na, then Mel 
(0 (i) aq. H2SO4 (11) Na, then Mel 
2 (J) Na in NH; (1) 
(К) H2/Lindlar’s catalyst 
А (L) Н>/Ра 
(М) НСМ 
(№ (1) H2/Pd (ii) NaCH/DMSO 
(О) (1) aq. H2504 (ii) NaCN/DMSO 
(Р) (i) HBr, Н25Оҙ (ii) NaCN/DMSO 
(Q) HF/Pyridine 
(R) (i) H2/Pd or Ni (ii) NaF/DMSO 
(S) (i) HBr, H202 (ii) NaF/DMSO 


oka 


CN 


С 
Н 
iii H 
> 
iv 
У Н 


MÀ. 


on 
о; 
CY 
CY" 


у (T) (i) HBr (dark, №) (ii) NaF/EtOH 
F (U) (i) HBr (dark, №) (ii) NaF/DMSO 
(V) (i) HBr Н;О; (ii) H2S 
(ХУ) (i) HBr, (dark, №) (ii) H2S 
(X) Н»8/ ОН 


(Y) (i) HBr (dark, №) (ii) NaCN/DMSO 
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EXERCISE 3 


There are 18 alkene isomers with the molecular formula С Н „апа they are all drawn (A-R) inthe box atthe bottom 
of this page. You are presented with five flasks (1 to 5), each one containing a single pure sample of one of these 
alkenes. Ina very long and excruciating lab class one afternoon, you run two separate reactions on each sample 
(i) ozonolysis (О, followered by Ме,5) and (ii) bromination (Br,/CCL,). For the ozonolysis reactions, you ana- 
lyse what kind of stereoisomers (if any) are formed in each reaction. The results of the two reactions for each 
flask are summarized below that flask. Using your knowledge of alkene reactions, identify each sample (1 to 5) 


as as ONE of the alkenes drawn below (A-R) by writing that letter in the small box below: 


Key 


С ; : A 
Racemic mixture (Rac) 
Diastereoisomers (Dia) 


Achiral meso 
compound 


Achiral, non-meso 
compound (Ach) 
M » 


Number of unique 
ozonolysis (O5) products 


One One One Two Two 


Reaction with Br» in 
CCl4 gives 


Ach Rac 
IDENTITY OF 
ме > () LJ) LJ О 


Note: For one of the samples, there are two correct answers, but you only need to indicate one of them. 
D 
A y B C E Е 
A SS 
I J 
G H 9 < K L 
к e a 
M О Р R 
Ж 


Мезо Асһ Dia 
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EXERCISE 4 


Match alkanes with their products. 


Total Number of Mono-chloro Total Number of Mono-chloro 


Alkanes Products Fractions After Distillation 


(A) 6 (a) 2 
$ )^ 


Me (H) 10 (h) 9 
(vii) „Ме 
@ @ 8 (i) 10 
Me 
(J) 16 (j) 11 
(viii) 
(K) 7 (k) 12 
Me 
ен» (L) 5 @) 13 
.. НС-а 
(ix) | 
16 (М) 13 (m) 14 
СН; 
сн; (М) 3 (п) 16 
Н-С-ОМе 
(9 Сн, 
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Solution for Workbook Exercises 


EXERCISE 1 
Conversion Reagents 
A CHO (А) ВНУТНЕ then NaOH, 
= d OY 620, H2O 
C (В) H30* 
О (С) НеЅОд/ад. H2S04 
| (D) СНА 
M,D E CY (E) Excess HBr 
(Е) CH4CH3I 
Br (G) Bry/CCly 
Y Вг (Н) NaOH 
СН» (I) H/Pd 
(J) Вгә/Н20 
=== СНз (К) Н-/РИСаСО; 


(L) НВг/иу light 


K 
B = (M) NaNH>/NH; (1) 
| СНз  (N)Na/NH; (1) 
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EXERCISE 2 


Conversion 


О 
С 
„С 
Cr 
ZEE _ (T 


= 


Вг 


CH; 


as 
O 

H3 
H3 


СН; 


Reagents 


(A) HgSO,, ад. H9S04 


(B) (1) Мамн then add Mel. 

(ii) HgSO,, aq. Н2504 
(C) (1) NaNH; then add Mel. 

(ii) BH3, then H202, NaOH, H5C 
(D) (i) BH}, then H2037, NaOH, Н;О 


(11) Na then Mel 


(E) (1) Н» / Lindlar catalyst. 
(ii) BH3, then H207, NaOH, H20 


(iii) MeOH 
(Е) (1) H2 / Lindlar catalyst. 


(ii) BH, then НО», NaOH, H5C 


ш) Na then Mel 


(G) (8 H3 / Lindlar catalyst. 


(ii) aq. #2504 


(iii) MeOH 
(Н) (1) Н» / Lindlar catalyst. 


(ii) aq. Н2804 
(iii) Na then Mel 
(D (i) aq. H2504 
(11) Na then Mel 
(J) Na in МН; (1) 
(К) Н» / Lindlar catalyst. 
(L) H5 / Pd 
(M) HCN 
(№ (1) H5 / Pd. 
(11) NaCN / DMSO 
(О) (1) aq. Н;5О4 
(11) МаСМ / DMSO 
(Р) (1) НВг, H205 
(11) NaCN / DMSO 
(О) HF / Pyridine 
(R) (i) H5 / Pd or Ni. 
(ii) NaF / DMSO 
(5) (1) НВг, H202 
(ii) NaF / DMSO 
(T) (1) HBr (dark, М2) 
(ii) NaF / EtOH 
(U) (1) HBr (dark, №) 
11) NaF / DMSO 
(V) 4 НВг, Н2Оҙ 
(п) H2S 
(W) (1) HBr (dark, №) 
(1) H2S 
(X) H2S / EtOH 
(Y) (1) HBr (dark, №) 
(11) NaCN / DMSO 
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EXERCISE 3 


There are 18 alkene isomers with the molecular formula С Н „ап they are all drawn (A-R) inthe box atthe bottom 
of this page. You are presented with five flasks (1 to 5), each one containing a single pure sample of one of these 
alkenes. Ina very long and excruciating lab class one afternoon, you run two separate reactions on each sample 
(i) ozonolysis (О, followered by Ме,5), and (ii) bromination (Вг,/ССІ,). For the ozonolysis reactions, you ana- 
lyse what kind of stereoisomers (if any) are formed in each reaction. The results of the two reactions for each 
flask are summarized below that flask. Using your knowledge of alkene reactions, identify each sample (1 to 5) 
as ONE of the alkenes drawn below (A-R) by writing that letter in the small box below: 


Key 


Racemic mixture (Rac) 
Diastereoisomers (Dia) 


Achiral meso 


compound 


Achiral, non-meso 
compound (Ach) 


Number of Unique 
Ozonolysis (O,) Products 


Reaction with Br, in 
ССІ, gives 


IDENTITY OF 
sawn = (к) oga 
Note: For one of the samples, there are two correct answers, but you only need to indicate one of them. 
D 
A m B C E Е 
d Cw 
I J 
L 
G H Su ~ к 


м 


Ц. аа 


Асһ Кас Мезо Асһ Dia 


CHAPTER FOUR 


EXERCISE 4 
Total Number of Total Number of Mono- 
Alkanes chloro Fractions After 
Mono-chloro Products РНК 
Distillation 


(i) = --A,c (A) 6 (a) 2 
(ii) 
> TER (B) 12 (b) 3 


(ш) „с Ма 
(C) 14 (с) 4 
(iv) 2 He 
(D) 16 (d) 5 
(у) Е) 8 
PT (B) (e) 6 
(Е) 4 ( 7 
(vi) 
--С,в (С) 5 (g 8 
E (H) 10 (h) 9 
(vii) on 
xs () 8 @ 10 
Ме 
() 16 () u 
(уш) 
--K,d 
(K) 7 (k) 12 
Me 
CH, (L) 5 () 13 
неа 
сњ че (M) 13 (m) 14 
CH, 
єн, (№ 2 (n) 16 
(x) He UMS -Ke 
CH, ' 


“, 
СНАРТЕК 


5 Carbonyl Compounds 
and Acid Derivatives 


Question Bank 


LEVEL 1 


1. When phenyl ethanoate is alkylated with chloroethane/AIC1,, the para product is the 
major product. This is because 


(а) Alkylation usually occurs at the para position. 

(b) The -Cl group is a weakly deactivating and an ortho/para director. 
(c) The -OCOMe group is an activator and an ortho/para director. 

(d) The -Et group is weakly activating and an ortho /para director. 


2. Terminal alkynes react with 9-borabicyclononane (9-BBN) and then aq. alkaline hydrogen 
peroxide to give aldehydes because 


(а) Acid catalysed electrophilic addition of water follows Markovnikov's rule. 
(b) Acid catalysed electrophilic addition of water is anti-Markovnikov. 

(c) The radical addition is anti-Markovnikov. 

(d) Steric and electronic effects cause the boron to the terminal carbon. 


3. In general, ketones are more reactive towards nucleophiles than esters because 
(а) The o-protons of a ketone are more acidic than those of an ester. 
(b) The alkyl group in a ketone is an electron donating group due to hyperconjugation. 
(c) Alkoxy (RO-) groups are sterically larger than the related alkyl group. 
(d) Alkoxy (RO-) groups are stronger electron donating than alkyl groups via resonance. 


52 ЛОТТУ 


4. When 2-methylcyclohexanone reacts with а base and is then treated with an electrophile 
such as methyl iodide the product depends on the reaction conditions, see below. At high 
temperature, the major product is the geminal dimethyl compound. This is because 


О O- О од О 
СНУ Ем LDA СЕЈ 
: “heat 0°C 


(a) Alkyl groups are weak electron donors due to inductive effects and hyperconjugation. 
(b) 
(c) diisopropyl amide (LDA) is a much stronger Базе than Et,N. 


The enolate formed at high temperature is more stable. 


(d) Lithium diisopropyl amide (LDA) promotes an anti-Markovnikov type addition. 


5. The reaction of a Grignard reagent with a carboxylic acid does not give a secondary alco- 
hol. This is because 


(a) Grignard reagents only react with the aldehydes, ketones, esters and epoxides. 
(b) The carboxylic acid is too sterically hindered to react. 

(c) The carboxylic acid is not electrophilic enough to react. 

(d) The Grignard reagent is а base, so an acid-base reaction occurs. 


6. When 1-phenylpropyne reacts with H,O/HgSO,/H,SO,, the major product is propiophe- 
none shown below. This is because 


О 


(а) 
(b) 


(c) Phenyl groups can stabilise positive charge by resonance. 


Alkyl groups are weak electron donors due to inductive effects and hyperconjugation. 
Carbonyl groups are electron withdrawing groups due to resonance. 


(d) The reaction is controlled by steric factors. 


7. When methyl benzoate is nitrated with HNO,/H,SO,, the meta product is the major prod- 
uct. This is because 


(a) The -CO,CH, group is a meta director. 

(b) The -OCH, is a meta director. 

(c) The -NO, group is deactivating and a meta director. 
(d) Nitration usually occurs at the meta position. 


8. A chemist attempted to reduce the compound shown below with NaBH,, but could not 
isolate the desired product 4-hydroxybutanoic acid. This is because 


noo? 


H 


CARBONYL COMPOUNDS AND ACID DERIVATIVES | 53 | 
(а) 
(b) 


(c) An intermediate was formed that reacted to give a cyclic acetal. 


МаВН, reduced both the carboxylic acid and the aldehyde. 
МаВН, is not reactive enough to reduce the carboxylic acid or the aldehyde. 


(d) An intermediate was formed that reacted to give a cyclic ester. 


(i) LDA then methyl iodide 


=> 1 
9. (ii) LiAIH, then Н;О+ О Identify reactant 
(111) TsOH, propanone, heat О УА 


~ О О 
@) Фе (b) © та (d) 
О p О 
(i) NaCN 
10. ? (li) H+, 620, heat NC) Identify reactant 


(ш) ВОСІ, ЕБМ О 
(iv) Benzl alcohol, pyridine 


Br Br N*=N "= 
@) СУ (b) ов © СҮ (d) ов N'ZN 


CEDUES ÇH2CH3 
H3C—C —OH HO —C —CH3 
i) CH3CO3H | | 
1. ? Oe HO = —Н * H E —OH Identify reactant 


(50:50 of these enantiomers) 


12. NaOEt, EtOH, heat La. Identify reactant 


ioe Gf 
о 


ОН 
X 


„сүү 
“үсү 


EZB cene 


13 


14. 


15. 


16. 


17. 


18. 


? Gi) H*, H,O Identify reactant 


CHCH; 


Br Br OH OH 


7 2, ОН ОН 
(i) BH; ЖЕ XX 
> 
? Gi) NaOH, H,O, И А + Identify reactant 


(50:50 of these enantiomers) 


(a) A^ (b) = (©) BEN (d) DA 


Appropriate reagent for the following conversion is 


Br Br 


(a) МНМН;ЕЮН/ОН (Ы) Кеар+1, (с) Zn-Hg/HCl (d) АП of them 


In the given reaction 


Me О 
| || 
Me-C-CHO «О сн 250% NaOH ,, | B. Aand Bare 
Me 
(а) Me,C-CH,OH + Ph-COO- (b) Me,C-COO + Ph-CH,OH 
Me O о CH; 


| || 
СНС = || 
(c) Me-CH-C-Me + Ph-CH,OH 9) месн, (ме  Ph-CH-OH 


Which of the following gives glyoxal as one of the product on ozonolysis 


(a) CS (b) C rem 


H3C-CH 
(© H,C=CH-CH=CH, (d) Both (a) and (c) 


The correct statement is 

(a) chloral forms stable hydrate 

(b) methanal is more reactive than ethanal towards nucleophilic addition 
(c) protonated carbonyl group is more reactive towards KCN 

(d) all of them 
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19. In the given reaction sequence, the В is 


CHO 
CH;-OH 
cH, CHOH O HyN-NHp is 
dry HCl (ii) КОН/С:Н5ОН 


(iii) H409 


О 
(а) (I> (b) ox T >o (c) COL (d) none of these 
CH3 CH3 CH; 


20. The maximum reactive towards the nucleophilic attack is 
H3C, „с H3C 


ó v ib 7 ы у ұт 


О О О О 


H3C H3C 


21. Match column I (reaction) with column II (name of the reaction) and select the correct 
answer using the codes given. 


Column I Column IT 

а) 2C,H.CHO _ 20% №0Н , i) Benzoin condensation 

6 5 
(b) C,H,CHO + HCHO -.205N40H. , (ii) Self-Cannizzaro reaction 
(с) 2C,H,CHO — KCN/Qlc) у (iii) Cross Cannizzaro reaction 
(d) C;H,CHO +(СН,СО),О — 99003 , (іу) Perkin reaction 
(a) a-i,b-ii,c-iii,d-iv (b) a - ii, b - iii, c- i, d - iv 
(с) a-i,b-iti,c-iv,d-ii (Ч) a- ii, b - iii, c-iv,d-i 


22. In the reaction 


О 
Е i T C2H5ONa Product 
RES QN ————————» 
Hace ta C3H50H 
А 
Ше ргодисї 15 
CH; OH CH; 
| | | СНз 
(а) C (b) EHE (c) SIRE (d) CH 2С 
СН; Сн; HO ne, 3 


23. The product of the given reaction is 


(1) Ph3P 
СНз-СН-С — »[X] 
| (п) BuLi OCH 
CH3 " < CH. 
(iii) О CH; 


OCH, 


CH3 CH 
а) CHC b) CH3-CH 3 
e) 3 әб. (b) ? Т к 


СН; СН» 


24. 


25. 


26. 


27. 


28. 


29. 


ОСН; ОСН; 
сн; _ < “ха 
H3-CH d) СН›=С 
© сњесн- < @) сње 
CH3 CH; 
Which of the following gives positive Fehling’s solution test 
(a) Ph-CHO (b) CH,CHO (с) CCLCHO (d) All of them 
In the given reaction 
но g 
CH;-C-C-CHO 4) DAS > Product is 
CH; (ii) Нз 
с сн 
(а) СНз-©-СНОН-СН>ОН (b) СНҙ-С-СНОН-СООН 
СН» CH3 
H3C О H3C О 
(с) CHs-C- -C-COOH (d) CH3-C-C-CH;0H 
CH; CH3 
In the given reaction, (P) will be 
О 
i) (CH3)2CuLi 
Ок 3)2 р) 
(1) НзО 
CH; 
(a) cC Жо (b) cm ус 
О 
@ њс( усн, (d) 
CH3 
CH3 
In the given reaction 
O О 
(i) ©Н5ОМа/С>Н5ОН CHO 
i) К > 
(К) would be 
(а) HCHO (b CH,CHO (с) HCOOC,H, (а) (COOC,H,), 
Aldehydes and ketones react with o-bromo esters and zinc in ether or benzene medium to 
yield 


(a) о-Кею ester 


(b) B-hydroxy ester 


(с) ү-Кею acids 


In the given reaction sequence, compound (В) is 


С) 
(i) OH 
> 
(ii) CgH4CHO/A 


O 


(A) 


о 
мину он, (B) 


(d) B-keto ester 


30. 


31. 


32. 


33. 


34. 
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a) Oo (b) (99 
CH-CgH; 

(OT 1. (а) ОГУ 
СН; СН, 


In the given reaction sequence 


(1) Оз OH/A 
(zo > ® 
compound (B) is 
CHO CHO 
) (b) Оу (с) (OT «o (d) Os, 


Two isomeric ketones, 3-pentanone and 2-pentanone can be distinguished by 
(a) L/NaOH (b) NaHSO, (с) NaCN/HCI (d) 24-DNP 


Silver mirror test with Tollen's reagent is given by 
(a) C,H,CHO (b) Ph-OH (c) CeHs-CHa-(.-CH;OH (d) CH,CHO 


Which of the following is a correct conversion? 
OH 


os (1) Mg, ether OH 
> 

G) HCOH 

(ii)H,09 HOH 


(i) Mg, ether 
Орак эрни а ОС›Н5 
(ii) C9H5OH 
Br СНОН 
(1) Mg, ether (1) Zn-Hg, НСІ 
(© (ii) HCOH 12) (1) Mg, ether 
| À ( 


n (iii) H309 НС is (iii) H30® ен, 
For the given reaction, the product is 
о а xc ОН 
+ — — —» Product 
Cl Cl 


Cl о A 


О 
Ө Оу) ® собу о О 


35. 


36. 


37. 


38. 


39. 


a 


Which one of the following does not respond positive to iodoform test even on heating? 


Br 
| | 
(а) СН;-С-СН;-С-ОРҺ (b) CH5-C-CHs (c) CH,NO, (d) Both (a) and (b) 
O Br 


The rate of reduction of the following carbonyl compounds by NaBH, 


CH; O C2H5 O 
(1) H (ii) C2H5 
CH3 C2H5 
CH3 О 
H3C CH3 O 
(iii) CH3 (iv) H 
CH; ОМ 
(а) iv>i>ii>iii (b) i»ii»iv»iii 
(c) iii»ii»i»iv (d) ї>і>ій>іу 


1 
о: и сүз, pte 
) None of these 
"О-О 


(i) LiAIH,, Et,0 


Alc. KCN — 2? Products 
РА (i) Н,О 


The number of possible stereoisomers in the product mixture is 
(a) 1 (b) 2 (c) 3 (d) 4 


O x 
oar QOH | 
A; The product (А) is 


CH; 


О О О 
е” сњ e 9 ә y (à ^ ^o 
СН» СН» 


Ox 


40. 


41. 


42. 


43. 


44. 


45. 
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The incorrect statement amongest the following is 


(a) The order of reduction reaction by LiAIH, and that of the reduction by NaBH, each is 
two 


(b) AI-H bond is more ionic than B-H bond and hence LiAIH, can produce larger concen- 
tration of hydride ion than that of NaBH, 


(c) ПАН, cannot reduce -NO, group 


(d) Inspite of very small rate constant of reduction of any carbonyl function other than 
aldehydes and ketones, the rate of reduction with LiAIH, becomes appreciable due to 
large concentration of hydride ion 


Which of the following ketones has the largest equilibrium constant for addition of water? 


О О 
(a) A (b) Í © ез (а) @ 


|| 
Ethyl acetoacetate react with СНС-Н in the presence of base/A followed by acidic 
hydrolysis and subjected to heat, product formed is 


I 0 
(а) О C-OH (b) ox Сон 
CH; CH3 
COOH 
©) o-{_)-Con (4) Өл 
3 


Identify the product (C) of the given sequence of reaction 
COCI 


Ph Ph 
H3N-NH 
anhy. >(А) 2 2, (B) KOH/A (С) 
АС HOCH,CH,0H 


One 
О» BTS 
ОЎ Ph Ph 
HE «О 
P Ph 


Which of the following gives positive Fehling's solution test 


(а) HCOOH (b HOOC-CHO (0 ( Уно @ "ET. 


Which of the following geminal diol is most unstable? 
F3C\__ „ОН H3C«, | „он 


b 
(а) P^ ~ NOH ш H3C^ “NOH 


зло ЛОТТУ 


46. 


47. 


48. 


49. 


© ССН; „ОН (ау Sene 
CICH,~ “ОН НО OH 
In the given reactions, sequence 
О 
H3C (ii) H20 
The compound C is 
O O 


МН» 
О 
„ОО о 
H3C H4C 


What will be the pH of an acetate-acetic acid solution when the ratio of [CH,CO, ] / 
[CH,CO,H] is 10? (A table of pK, data is given below.) 


(a) 5.76 Some useful pK, values 

(b) 476 RE 4.76 
НР 25 

522 НРО», 72 

(4) 1.76 HPO, 12.4 


If the internal pH of a muscle cell is 6.8. Which one of the following statements about the 
concentrations of PO? , HPO}, H,PO,', and H,PO, is true? 

(Hint: use the table of pK,s given in the previous question.) 

(a) The species with the highest concentration is H,PO,. 

(b) The species with the highest concentration is Н,РО, . 

(c) The species with the highest concentration is РО}. 

(d) The species with the highest concentration is HPO,’ . 


Choose the incorrect statement about the following acid/base reactions involving pro- 
pyne and its anion propynide. 


a 
1556) 16 
H3C —C —CH 25 
NH3 34 


: == © 
(i) H3C —C=CH + OH HC —C ÆC? НО 


(ii) НС —C=CH+ хн? H3C —c zc? + мн; 

The equilibrium in equation (i) lies to the left. 

The equilibrium in equation (ii) lies to the right. 

(c) In reaction (ii) ammonia, NH, acts as a base. 

(d) Propyne, СН.С = CH, is a stronger acid than ammonia, МН.. 
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50. Choose among the following reactions those that will give а racemic mixture of two enan- 
tiomers as the products. 


o | | О | | 
| (i) CH3Li " | (i) СНА 
M ға (ii) H20 А и (ii) HO 
О i) NaBH 
(iii) | НА 
ы (ii) Н2О 
(a) i (b) ii (с) ій (d) ii iii 


51. Choose the order that has the following carbonyl groups correctly arranged with respect 
to increasing reactivity with NaBH,. 


| 1 | 
т | id 
(1) С (ii) (iii) 
C C 
ж 27 p m 
H3C H F3C H H3C CH; 

(a) i<iii <ii (D i<ii<iii (o) п=ї<ш (d) ii<i<ii 

increasing increasing increasing increasing 

— "> ње 
acidity acidity acidity acidity 


52. Which of the following is the correct order for hydrate formation of the given compounds? 


О О 0 О 
С1 Ом НО 


(a) ї>й>ш>1у (b) iv>i>ii>iii 
(c) ii>ii>i>iv (d) ii2i»iv»ii 
OH 
H2SO i i) di о 
53. 2 + [х] © O3 > [Y] 0) dil. OH~/A >Z 
A (ii) Ме25 (ii) (CH3)? Сша 
к. H20 


In the above AR кл 


Ме НО. „Ме 
ОН 12 
О PoC. Py > Р, + Рз (Yellow ppt.) 
т NaOH 


(i) NaBH4 
Q алла” 
(ii) H8, A 


4 


Final compound P, is 


EH CHAPTER FIVE 


O О О O. „О 
„бе "Of «Of "OO 
О 
О 


во | 
55. NaOEt , P, (i) НО(СН2)ОН/ HCl, Р >p ; Compound P, is 
H-C-OEt (1) МАНА 


(іі) Н;09 


О О 
(а) ( = (b) (cr (с) ( “-сю (а) (Scn, 


56. Product “P” obtained by the reaction 


О 
PhMgBr (excess) НО He 
OMe 2 
Et)O > (А) > (В) heat » Product 
Ph Ph OH Е 
(а) (b) (c) (d) 
Ph Ph Ph Ph 
CN О 
+ Iņ NaOEt 
© Cie, Pb C= > maor products 
МО» 
МС МС ОЕ МС ОН 
\ 7 о. у 
(а) C-CH-Ph (b) C=C (с) C=C (d) None of these 
ON о “ы ом“ “ы 


58. Aldehydes and ketones having o-hydrogen convert into carbanion in the presence of base 
as follows 


О 
|| = = || 
CH4-C- R -ОН > Cp, -C-R 


This carbanion is stable because of 

(a) Presence of -I group (-CO-) 

(b) Delocalisation of negative charge by pi bond 
(c) Presence of +I group (i.e., К) on -CO- 

(d) Both (a) and (b) 


COOPh 
59. e И Алы 
(ii) СЊО 
(iii) H307; 
COOH COOH COOH COOH 
(a) (b) OH (с) OH (а) 


OH OH 
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60. Choose the reaction that would not be successful for the preparation of the following 


alcohol. 
САТ 


i) CH3MgBr о i 
(a) d S © 3Mg - (b diis d ^. (Іі) CH3MgBr 
О (ii) NH4CI, НО О (ii) NH4CI, НО 


© die не (i) CH3CHpMgBr _ (а) li ~ (i) CH3CH2MgBr (2 eq) - 
О 


О (1) МНАСІ, НО 


61. Choose Һе major product of the following reaction sequence. 


29 (i) CH3CH3Li (excess) 
О (ii) NH4CI, НО 


HO OH О 


62. The compounds A, B and C in the reaction sequence 


СН; 
TES ne I Ag dil. 6,80 
= —_> — D —— ——— 
Ж С о Aka A А В H; A : C 
СН» (ppt) 5 


are given by the set 


(a) Iodoform, ethylene, ethyl alcohol (b) Iodoform, acetylene, acetaldehyde 


(c) Iodoform, propyne, acetone (d) Iodoform, 2-propanol, propanone 
CHO OHC 
i) Conc. NaOH 
63. Any one of the product formed is by 1 
ii) НУ, A 
CHO OHC 
COOH HOOC СНОН СНОН 
СООН НООС СТОН СЊОН 
О 
CHOH СООН О 
COOH CH50H О 


ED ОЛ 


64. Acompound “A” formula of C.H,CI, on reaction with alkali can give "B" of formula C,H,O 
or "C" of formula C,H,. "B" on oxidation gave a compound of the formula C,H,O,. "C" 
with dilute H,SO, containing Hg* ion gave "D" of formula СЛАНО, which with bromine 
and alkali gave the sodium salt of C;H O,. Then “A” is 
(a) CH,CH,CHCI, (b CH,CCLCH, (с) CH,CICH,CH,Cl (а) СН,СНСІСН,СІ 

65. Identify compound [X] in the given reaction 


= 1% HgSO, 
Ме-С-С-Н — n0 РИ «Sc compound [X] 


(a) pu 6) ^ 0H (9 Pa а Y 


OH О 


66. What is the major product obtained from the following reaction 


О 
СУ mole НО-СН;-СН;-ОН E > 
ОН О 
(а) er (b) C XJ 
O-CH-CH; 
Te «Cy 


67. Give the p from the following reaction sequence 


ус Collin's, EtMgBr. H9 " 
reagent H20 


Qet 0 
КУ 


68. Predict the major organic m from the following reaction 


n 
“шата В 


НО 


ОН ОН 
ОН ОН О ОН 
(а) А В (b) A B 
О ОН ОН ОН 
ОН ОН ОН О 
О ОН ОН О 
(с) А В (а) А В 
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О О 
Ө қ 
69. Ме dil. OH, 1, (i) H9N-NH» > [Y] 00 > [Z] 
^ (ii) KOH/C;H5OH T H)O-Zn 
The product (Z) is 


CHO P B 
О 
Н О 
70. The final product (Y) of the following reaction sequence is 


Ф 1) CH3B 
о+нм СВ dil. HÊ y © SBE чуку 
C2H5 (ii) H3O* 


KOH 


Z + Hinsberg reagent —> (No dissolution/solid residue) 


а) рг. (b) Ж (9 Oi 
сн; ч 


71. In the given reaction 
7 9 
0 
H-C-H + Me О) С-Н 50% NaOH, A +В (A and B are cross Cannizaro product); 


A and B are 


(а) HCOO + ме (Оусњон (b) CH,OH + Me-(O)-c00* 
(c) HCOO + ZO (d) СНОН + ме (Оусиюн 


72. Choose the major product of the following reaction. 


> B.Bis 


"COL CHsCHO, , Sn+HCl 


(1 Eq.) 


74. 


75. 


76. 


77. 


н сін; 
М N 

NH; NH) 
H CH3 


NHC>Hs МНСН; 


An organic compound A(C,H,,O) neither decolourise bromine water nor changes the col- 
our of acidic dichromate solution. А on heating with H,SO, produces an alkene which on 
oxidative ozonolysis gives B(C,H,,O,), which gives an yellow precipitate with МаОН/Т.. 
The most probable structure of A is 


OH OH 
(a) Жан (b) e © CY (d) pu 


HIO,.2H i j 
04,20. A ДАОНА , , (i) Me;CuLi _ 
(ii) H2O 


(C). 


HO OH 
Identify "(C)" product 


O O О 
(а) ae (b) ae (с) [s (d) H 
Me 


In the given reaction 


Вгә/РВт; x NH3 = (A) 


CH3-CH5-COOH 
(alc.) 


(a) would be 


О О 

| | || 

(a) СНз-СН›-С-Вг (b) CH3-CH-C-0H (c) CH3-ÇH-COOH (d) CH3-ÇH-C-NH2 
NH, Br NH5 
О Ph 
H50/H9 ; 
H3C usd эчү, = А (an acid) + B 
18 CH; 
where A and B are, respectively 
H3C p Th НАС 0, is 18 
(a) ^9 C аа Ме-6-ОН (b) 73 Wr Me-C-OH 
QH Me OH Me 


О iu нс i 

H 18 18 

(9 МЕ aad Me-C-OH CE жо Me-C-OH 
OH Me OH Me 


78. 


79. 


80. 


81. 


82. 


83. 


84. 
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y уи 
CH3-CH-COOH сап be converted into CH3-CH-CH50H by the use of 
(a) H,/Pd (b) LiAIH, (c) NaBH, (d) CH,MgBr 


Arrange in increasing order of reactivity towards nucleophile 
| | | | 

(i) H3C-C-NH; (ii) CH3-C-Cl (іш) CH3-C-OAc (іу) НҙС-С-ОСН; 

(a) ii» iv»i»iii (b) ii» ii»iv»i 

(c) iii>ii>i>iv (d) iii» iv»ii»i 


What is the name of the following compound? 


(295 
об са оно 
О 
(а) trans-N-ethyl-3-pentenamide (b) trans-1-ethyl-3-pentenamide 
(c) trans-N-ethyl-4-pentenamide (d) trans-1-ethyl-4-pentenamide 


What is the name of the following compound? 


CH5CN 
нұс” 
CH 2CH2CH3 
(a) (R)-3-methylhexaneamine (b) (S)-3-methylhexaneamine 
(c) (R)-3-methylhexanenitrile (d) (S)-3-methylhexanenitrile 


What is the name of the following compound? 


үү" 
oH 9 


(a) (R)-3-hydroxybutanal (b) (S)-3-hydroxybutanal 
(c) (R)-3-hydroxybutanol (d) (S)-3-hydroxybutanol 


What is not the name of the following compound? 


(a) acetone (b) dimethyl ketone (c) 2-oxoketone (d) propanone 


Which of the following compound has the highest boiling point? 
(а) CH,CH,CH, (b) CH,CO,H (с) CH,COCH, (d) CH,CH,OH 


5.17 


E | ЫНЫ 


85. Valproic acid found clinical use as an anticonvulsant and mood-stabilizing drug that has 
proven useful in the treatment of epilepsy, bipolar disorder, and other problems. Choose 
the constitutional isomer(s) of valproic acid. 


H 


| " 
@ bd (i) E d (ii) ? 
1 11 11 
A Pees ә 


valproic acid 
(a) i (b) ii (c) ш (d) iandii 


86. What is the name of the following compound? 


О 
эзш о 
О 
(а) ethyl 4-oxopentanoate (b) ethylester methyl ketone 
(c) ethyl 4-ketonepentanoate (d) ethyl 4-ketone pentyl ester 
87. What is the structure of 2,4-hexanedione? 
O 
O O 
(a) „мез (b) WAR (c) “(СҮ 7 (9) 
О О 
О О 
О 


88. What is the name of the following compound? 
О 
СНО 


(a) (R)-2-ketocyclohexane carbaldehyde (b) (R)-2-aldehydecyclohexanone 
(c) 


89. If only one equivalent of NH, (one mole of NH, reacts with one mole of cyclohexyl chlo- 
ride) was used, the reaction may not go to completion. Why? 


( 
(S)-2-formylcyclohexanone (d) (S)-2-aldehydecyclohexanone 


(a) NH,is not a strong nucleophile. Therefore, more NH, is needed. 

(b) Clis not a good leaving. Therefore, more NH, is needed. 

(c) Cyclohexyl group presents large steric hindrance. Therefore, more NH, is needed. 

(d) NH, will be protonated by НСІ as reaction proceeds. Therefore, the reaction will be 
incomplete. 


90. What could be the best reagents for the following reaction? 
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(a) H,NEt and CH,CO,H (b) H,NEt and НСІ 
(c) H,NEt and NaOH (d) H,NEt and Na*-OCH, 
91. What could be the product for the following reaction? 
OH O 
А, НС product 
CI О ОН О 


"Qu "б 


92. What is the order of increasing boiling points (from the lowest to highest) for the following 


compounds? 
О О О 
(i) (ii) (iti) 
а ~ А, а 


(a) ii, i, йі (b) ii, iii, i (c) i, iii, ii (а) iii, i, ii 


2 


(i) CH3CO4H 


93. (T (ii) CH3MgBr then но” product is 


(i) BH; 
94. (11) aq. NaOH/H50;. 
(ш) РСС/СН-СІ, 


О 
Н ОН ОМе 
d Yr (©) bé i (а) “ГІ 
O О O 
O H 
95. дд (i) Excess LiAIH4, then H3O* 
OMe О Т | 7 


(ii) Catalytic Ht, ethanal, heat 


O 
- ® AAA 
О 
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О 
(1) 1, 3-butadiene, heat л 
96. ? (1) Но(ОАС), ЊО СТІ 
(iii) NaBH4 
7 `5 
(b) се) @ ^W / 
ORRIO 


(iv) PCC 
O 
97. > а Aqueous МН; 
» 
H 
(a) ЕЕЕ 


О 
(b) HoN yw 
О 
О О 
(с) HN оң (d) HN AG, 
О О 


(1) Мр, Ефег 
H3C Br = x 
98. (ii) Methyl ethanote, then H30 ? 


(excess) 
OH HO 
„С 
(а) (b) (c) (d) 
"C 


(1) Оз, then H202 
> 


(ii) NaBHy 
Gii) Catalytic Н+ 


HO О О О О 
(a) ub (b) Үү © CI (d вю 
HO 
HO 


(i) Br?/UV light 
100. > 
(1) РЬЗР, then CH3CH5CH3CH;Li 


(iii) 0 


(a) (b) m^ (c) s (d) on 
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О А 
О ()MgBr_~~~™ MgBr 
101. > 
(ii) НзО+ 
(ш) PCC 


О 
б о 
(a) ( „о | y © 770 @ COE A, 
q “ Он ^6 
102. (y --С--СН; RUNS. product is 
(1) НВг 


H Br Bi 
(a) (ус --С--СН; (Б) SS 
H H 
H H «р 
© <<<“ “(УТ 
Вг Н 
О 
Br (1) Mg, Ether 
1. О (ii) EtOH 
» 
(iii) Catalytic H*, Н2О 
H OH 


(i) SOCl 


(ii) 3-methylaniline 
(iii) LiAIH4, then H30* 


» 


104. CH4CO;H 


| 5.22 | CHAPTER FIVE 
LEVEL 2 


Single and Multiple-choice Type 


1. The product is 


| сео Cone. ОН, H3O9. Product 


o yoo 


o l sec TES us 
C-CHO © C-COOH (d) el „СООН 
О | CH OH 


H 
О : . © 
2. G) Оз. (А) 91. OH, Products 
(ii) Me2S А 


In the above sequence the final products of the reaction is/are 


0 О CHO 
o 
үү (b) © CHO (а) CY 
CHO 
Q Е (i) N-NH 
m cu енко Product (A) 
Zn-Hg 


Product (B) 


| на 
МВ, Product (С) 


Correct option is 


CH,0H 
а) A=B=H3CX % \-СН»СН»Е; С ©) 
F 


(b) A=H3C # 7 CH=CH); В = НзС O) CH3CH;F 


(c) C= носи» (C) Chach 


(d) B=H;C 4) сњсње С = HOCH; {Oy CH5CH; 
4. (A) ыы А ОЕТ 
(ii) BuLi 


(ш) (B) 


In the above reaction, (A) and (B) will respectively be 
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(a) ( Уа and CH,CHO (b) CH,CH,Cl and ( = 


и 
(с) r and HCHO (d) CI and CH,CHO 
3 


. Which of the following pairs will form the same product with phenyl hydrazine/H*? 
(а) CH,OH-CO-CH, and CHO-CHOH-CH, 

(b) Glucose and mannose 

(c) Glucose and fructose 

(d) Glucose and sucrose 


. Which is/are untrue statement(s)? 

(a) Protonation increases electrophilic nature of carbonyl group 
(Б) СЕ,5О, is a better leaving group than CH,SO, 

(c) Benzyl carbonium ion is stabilised by resonance 


OH 
(d) CChCH x is unstable 


. Identify the product in the following reaction 


A and B are 
ПР 9 
e О | oe 
C-OK H C-OK 
а) СН, O o © Ge Tn: 
C-OK К 
О О 
. In the following reaction 
О 
Вг C2H50Na Т (i)H30® ES 
С›Н5ОН (ii) Soda lime/A 
Product A and B are 


Ap a 


О 
(а) ond (b) | (c) е à > 


| Н N 1 t 
07 СНО А Quinoline 


Product ја 15/аге 


of Ww" o (осе (d) Ж 
КА \ S e О 
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10. 


11. 


12. 


13. 


@ 
O--HjN-0H PH-43, a H^ „в_Н20, 260%, (polymer [X]). 
15502 


Correct statements about [X] are 

(a) the polymer is bakelite 

(b) the polymer is Nylon-6 

(c) the polymer contains six carbon atoms in the repeating units 
(d) it is condensation polymer(s) 


© 
===> Product; The product formed is 


МО» 


МО» Н Вг Вг 
3 NHCOCH; CONHCH; 
a) N D (c) (d) None of these 
б 
МО» МО» МО» 


Select the correct reactions 


О 
0 i) CyHsONa Os + C,H,OH 
не “ү “сън, EPSON нус о 
О (ii) H9 О 
CH; 
(b) Бат (i) dil. NaOH. с Ж H 
H3C СНО . ^ 9 
(i1) A О 
О он 
(с) E (i) SeO5 ONa 
Ph СН; = > Ph 
(11) Сопс. МаОН О 
О 
i) СНҘСН N 
(d) PhCHO + (CH,CH,CO),O _ © = 2COO ж ^S 
SU 
a) CH; 


Choose the alkene(s) that would give the two products of the following ozonolysis reaction. 


| 

О 
(1) 03 s 2 s 
ара ара, A + Б 


(2) Me3S 


CT ^ 
@) (ii) @ iii) УХ (iv) (ум 


(а) 1 (b) ii (c) iiand iii (d) iii and iv 
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. Choose the major product of the following reaction 


| € Major product? 
+ H 
кые (~ Puta base 
2 


(a) М“ осн (b) 


О 
т^ 
O 
©) (à её о 
Хх, 


Su. 


OMe 


OCH; 
. Which of the following is correct for the final product of the given sequence of reaction 


MgBr 
СН, OH i (Or 
| HIO4 р (1) = (i) PCC 


СН, OH ‘но ^ (ii) CH3MgBr 
(iii) HO 


> P3 (Final product) 


(a) Compound P, on oxidation with (CrO, + H,SO,) gives a compound which gives 
2,4 DNF test 


(b) Compound P, on reaction with I, + NaOH gives yellow ppt 
(c) Compound P, on reaction with cerric ammonium nitrate gives red colouration 


(d) Compound P, on reaction with MnO, gives carboxylic acid 


. Identify correct method of preparation of acetaldehyde from reaction of cyanide 


ме_с-м “© DIBAL уме Cen Sah + Н 
а) Me CaN н.д = От 

(1) Conc. Н2804 (1) Pd/BaSo, / Н, 
(с) Me- CN > (d Ме- С= М 


(ii) dill. NaOH (ii) H30® 
. Identify compounds that give iodoform test 


О ОН 


O 
d 
(a) НЕ ПЕРЕН Т ы As (d) 


О 
. Identify compounds which give PPT with Tollen's reagent 
OH 
МО» 
(а) өө (b) о 
СІМН; - NH NO; 

О 
(с) Ме-С-С-Н (а) || 


ЕРЛЕП 


І 


1% HgSO 
19. Н-С-С-Н Маны, p A > P o Hg 1. 
dil. HySO4 


P3 


Identify the correct statement for the above reaction sequence? 


(а) P,- Product gives “уе iodoform test о 
(b) P,- Product on reaction with HB(Sia), and Н,О,/ОН“ gives | omes 


OH 
CH, = PPH; (i) B,H, -THF 
= SS — 
(c) Р, Product X (G) NaOH/H;O; жа 


(d) Р,- Product gives Tollen's test 


H® 
20. ж О-О-Н > Products 15/ аге 
(e О он H-.C-0 
О Н 
(a) б (b) Car © Сл (а) 
Н 
O 


NaNH2 ‚„ KOH/H;O 


21. Ph- с — СНз+ сн — c — O- C3Hs HUA > B; Products A and B are 
Br 
(a) 0 1 (b) Ex scum 
РҺ-С-СН;-СН;-С-МН; | 
CH; 
i 9 

(c) Рһ-СН;-С-СН; (4) са 

СН; 


22. Seguy А рер 


P, and P, products are identified Бу 
(a) Tollen's reagent (b) lodoform test (с) Br, + H,O test (4) 1% alkaline KMnO, 


О 
| © 
23. Benzene FECC, i АЕО. Р, У P,  ;Regent"R" is 
АСБ А 
| чн 
R P. 


(а) MnO,/A (b) PC.C. (c) Br,+ H,O (d) LAH 
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24. Among the following reactions identify lactonisation reactions 


О 
(а) „, I, (D созуно 
Me-C-H 2) EroH/H8 


O~ OH нед 
-----Рр 


|| 

С-Н (і) Conc. NaOH 
(b) СІ (ii) H®/A d 

C-H 

Ó 


25. The compound which gives lactone on heating or in the presence of Conc. H? medium 


OH 


(а) аа (b) 


26. The products Y and X are 


OH 


“соон (с) “coon ^ ND eer ina 


OH COOH 


CH5-CH3COOH 


(a) БЕС? „СВ МЕ; 


| 
О 


0 
C3H5-C-NH3 


О O O 
2MeO AAA OMe 
+ 


(с) 


27. 


О 
(а) 
О 
СООН 
О 
О 
HOOC 


Вг» NH3 H® 
> > ГХ > [Y 
RedP (ue) [M A MI 
Я МН 
(b) СН; )-CH5 
NH 
O 
CH4-CH-NH 
(d 71 2 
СООН 


(1) 4. eq. NaOMe /А 
(ii) NaOH /A 


CHO 


» Identify product 
CHO 


COOH 
COOH 


HOOC 


HOOC 


5.27 
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30. 


H3C O 
у—сно + њех Д. (i) NaOMe /A_ Identify product 
ЊЕ CH; 
O О 


СН» H3C СНз 


ор EDD Identify product 
` % ~ Dioxan ” 
СН; 


КН 18-Crown-6 / THF _ Identify product 


СН» 
Ze 
(b) 
H3C О 
(OC 


D 


D 
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ОН 
31. 5-24 Conc. H2SO4 Identify product 
ОН 


T APT (b) ду? 
NS 
~ 2 % 
СН» 
NS 
H3C NS % 
2 Conc. Conc. Н2504. Identify product 


нұс CH; 
(d) 
О СН; 
H3C О 
з NK Оты, cui product 
С 


CH; 
ње CH; 
H3C CH; 
(b) 
НС СН; 
H3C СН; 
CH; 
СН» 
CH3 CH3 
С), i » 


32. Н.С 
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СНз 
СН i Ph 
34. : СРС а Identify product 
RLi /A 
(0) О 
CH3 
CH3 

(a) (b) CH3 

О О 

О 
СН; 
CH3 
CH CH 

(c) 3 (d) 3 

НС НС 


(i) СНМ 
35. Б @ дшн, Identify product 
(iii) Mel 
O 
(a) eae (b) Q 
( 


MeO OMe OMe 


QO «Оо 


O 


(i) MeMgCl 
36. | | op НСО (aq.) » Identify product 
(iii) NaOH (aq.) 
нс ^o^ ^c 


H3 
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ОН 


(а) (b) 


| СН; 
OH 
H 


НС 


НС CH; 


Ағ NaOH /A | NaOH /A Identify product 


© СР O @ 
H3C 


Rem 
55 HE — —— —— > Identify product 
OH 
C Jee 
CH3 
СНз 
OAc 
"Cn. CO 


3 


O 


39. н, У ч. 6389 = Identify product 


ЕЯ CHAPTER FIVE 
COOH COOH COOH 


О 
О 
(а) (b) (c) (d) 
H3C H3C COOH 
ОМ 


NO; NO» NO; 


OH 
40. Xy Hons ESSO fA. Identify product 


22 2” NZ 
(a) (b) © | iii 


Conc. Conc. H2504 /А /А 


у 2 
( 
у 2 


— — — — > Identify product 


О О 
ЕЁ (с) (а) 


Conc. H2SOq4 /A 


42. Identify major product 
OH 
О О 
@ [ој] (b) Au © s @ || | 
ОН 
й А 
43. ы Identify major product 


OH 
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| OC | A 
HC CH; 
44. : Gone, TUSUNA > Identify product 


(a) (^ (b) nod 


HO OH 

Yoo 

OH He ES 
O 

Conc. Н2504/А , Identify product 
О 
с) SAA мух 
О 
Сопс. Conc. 2804 | Identify product 
EtOH 


TEN 


. HCl 
к Identify product 
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2 он cl 
ae _ а prodat 
27 

| РОА | Ix T 

B Ба О 

ОН 
) Ду 
О 


ОН 
49. H,C—C=C сн, ГЕ H2804 „ Identify product 
HO OH Е 
Я ‘ее ® N О < (d) = ы 
с=с CH2 


Сопс. Conc. H2504 /A _ /А . 
50. —— Identify product 
қ “ЧО 
— НО 


OD « 
О 
Е А 
51. соон “А > Productis? 


О 


О О О 
но, 2 HO H6 о 
(b) © (d) хи 
О О 
О О СООН 
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Comprehension Type 


Passage 1 


If we take an alcohol solution of an aldehyde (or ketone) and pass into it a small amount of 
gaseous НСІ the hemiacetal forms, апа hemiacetal reacts with a second molar equivalent of the 
alcohol to produce an acetal (or ketal). 


R R OH р 
gs о+к'он #20), “Ха К,ы, ЖҰР Иво 

H н Nor’ НОК) q^ Nor 

АП the steps in the formation of an acetal from an aldehyde (or ketone) are reversible. With 

excess of alcohol, equilibrium favours forward (acetal formation) direction. 


Although acetals are hydrolysed to aldehydes and ketones in aqueous acid, they are stable in 
basic solution. Because of this property, it is a convenient method for protecting aldehyde and 
ketone from a series reaching in basic solution. 


R ЕЕ О-СН © 
b. Vo му ? Оң | 
"ms === P. S | ————> No reaction 
H HO-CH; Њо н о-сњ; № 
Similarily, thioacetal (ketal) formation takes place. 
R Е эг HS- rio BF; ue Qf СН» 
—> 


HCl(g) 


О О 
> e 
52. Y Y ^w HOCH;CH;OH _ CHsMgBr. Н®НО Product 
OC3Hs HCl(g) (excess) 


The final product of the reaction is 


53. О HS(CH2)2.SH _ Raney Ni, Хау + Мо] 
ВЕ» Н, == 


Correct statement for the given reaction is 

(a) X and Y are structural isomers 

(b) both X and Y gives only one monochlorinated product 
(c) X on oxidative ozonolysis gives gluteric acid 

(d) X and Y on reaction with НМ – OH gives oxime 


БҰЛ | corn me 


О О 
[ | Е ® 
54. ңү / Уон, 17 y НО(СН>)>ОН | HN-NH2 HOCH;CH;OH, H308 мы 
— Ен НСІ (2) КОН 


The product (Y) is 


О 
(а) H3CX (О -CH5-CH5 О) (b) H с (O CH25-CH5 О) 


" mc си, Seo m HOCH, Ус 


Passage 2 


In organic chemistry various reactions take palce by rearrangements. These rearrange- 
ments can be classified on the basis of migratory group and its nature. One of the 
well-known rearrangement is the formation of N-substituted amides by rearrangement of aldox- 
imes or ketoximes. This is known as Beckmann rearrangement. It is catalysed by various acidic 
reagents. The mechanism of this reaction is given as 


© 
ОН» ОН 
RN ®R Ф H | | 
ON H*, CoN a -R-C-N-R 20, v C-N-R —R'-C-N-R« 
OH R COH; | 
|| 
R'-C-NHR 
CH; 
| ОН 
C-N^ 


© 
55. CX Н, Product; The product formed is 
Br 
NHCOCH; СОМНСН; 
(а) E «1.7 (d) none of these 
Br 


OH P o; Product; The final product is 
= 


ОН 


(а) CY (b) ‘ann 
CH-CH-CH5NH 
“oom OD 
ZN 
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57. (CH)(C)H)C-NOH — 9800, (4). no/H* , CH.NH, + C,H,COOH 


The formation of final product suggest the migration of 


(a) -CH, group (b) -C,H; group 
(c) C,H.-SO,-group (d) cannot predicated without structure 
Passage 3 


Aldehydes and ketones show nucleophilic addition reactions. The o-hydrogens in alde- 
hydes and ketones are acidic. Therefore, aldehydes and ketones having at least one 
о-Н undergo aldol condensation in the presence of a base such as NaOH. Aldehydes 
having по o-hydrogen undergo Cannizzaro reaction in the presence of concen- 
trated alkali. The carbonyl group of aldehydes and ketones can be reduced to methyl- 
ene group by Clemmensen or Wolf Kishner reduction. Aldehydes are easily oxidised to 
carboxylic acids by Tollen’s reagent and Fehling’s solution. Functional derivatives 
of carboxylic acids undergo nucleophilic acyl substitution with nucleophiles. 


58. In the reaction given hereunder, correct statement (s) about A and B are 


O 
R 
нм H30 
ра МН dil. H A 2 B 
H / 


НМ 
(1) A is optically active апа dextrorotatory 


(ii) А 15 racemic mixture and optically inactive 


R, R, 
os Ane. pe 
\ 
(iii) Bis i 2—NH (iv) B is a хн-< 
O м, МН, 

(а) iand ііі (b) ii and iv (c) ii and iii (d)iandiv 
59. To convert CH,-CH-CH,CHO to СН,-СН-СН,СООН, the best reagent will be 

(a) KMnO, (b) Р.С.С. (c) [Ag(NH,),JOH (а) НО, 
60. The reactivity order of the following toward nucleophilic substitution will be 


(i) i (ii) | (iii) | | (iv) | 
R-C-OR' R-C-CI R-C-O-C-R R-C-NH5 
(a) i>iii>iv> ii (b) ii» ii»i»iv 


(c) ii» iv»isii (d) ii»i»iv»ii 


5.37 
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Passage 4 


Identify the missing products in the following sequence of reactions. 


O 
CX Ша Чан, (ay BEC, (в) PRN, (С) + (0) 
O (ii) H NaOH 


61. Which statements about compound A are correct? 


(i) Compound А is used in the formation of phenolphthalein 
(ii) Compound A is used in the formation of aspirin 


(iii) Compound A gives colour with FeCl, 
(a) iandiii (b) i and ii (c) ii and iii (d) i, ii and iii 


62. Compound B will be 


OH 
OH ee OH 
(a) on (b) C (с) 5 (d) om 
H 


63. Compounds C and D are 


(a) Identical (b) Geometrical isomers 
(c) Functional isomers (d) Optical isomers 
Passage 5 


Given hereunder is the mechanism of Beckmann rearrangement. 


Ф O Ф H 
@ ~ NE HY S «0 ---> CH4-C-N НО, 
“ (11) 
Н 


= я C-N £ 
CH “он () pu (iii) 


64. Rate-determing step in Beckmann rearrangement is 
(a) i (b) ii (c) iii (d) iv 


65. CH3 N С) 


=М 
Ph~ “ “он 
On treatment with Н,5О, followed by hydrolysis іп acidic medium, the above compound 
gives 
(a) СН,-СО,Н, Ph-NH, (b) Ph-CO,H + CH,-CO,H 


(с) Ph-CH,-NH,+ Ph-CO,H (d) CH.-NH,, Ph-CO,H 
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OH 
66 бе. Ol. ду неее 
5 D ^A 
CH; 
OY 
с j 
ONO ^ «gl«ga 
CH; 
0 0 
(©) сн; (О) С-мн-(С)у-сн; (9) CHONO) 
Passage 6 


Ethanal is heated with a base in two separate testtubes. In one testtube nothing except the two 
mentioned reactants were present. In another testtube, malonic ester, CH,(COOR), was also 
added. The final products of both testtubes add easily 1, 3-butadiene molecule. The product 
obtained in the first test tube can be converted into second product identical in all respects with 
that obtained in the second testtube. 


67. The respective reaction involved in the two testtubes are 
(a) Aldol condensation and Cannizaro reaction 
(b) Aldol condensation and Perkin reaction 
(c) Aldol condensation and Knoevenagel reaction 


(d) Aldol reaction and Claisen condensation 


68. Which feature is common in the products of both reactions? 
(a) presence of an acidic group 
(b) presence of an aldehydic group 
(c) presence of o, В unsaturation 


(d) presence of a ketonic group 


69. What would have been the final product when ethanal of the first testtube is replaced by 
propanal? 


(a) CH,CH,CH=CHCH,CHO 


СН; 


| 
®) CH3CH5CH-CCHO 


( ) b 3 
с 
CH3CH5C-CH-CHO 


СН; 


(9) | 
CH3CH=CH-CHCHO 
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Passage 7 


Aldehydes and ketones react with phosphorous ylides to yield alkenes and triphenylphos- 
phine oxide. (An ylide is a neutral molecule having a negative carbon adjacent to appositive 
heteroatom). 


Phosphorous ylides are also called phosphoranes. 


К. © Ө в" ҚД К" = 
pi C-O + (СНА РСК му CTC Lp + PlSP-O 
Phosphorous ylide Alkene- 
or phosphorane [(E) and (Z) isomers] 


Through reaction, known as the Witting reaction, phosphorus ylides are easily prepared from 
triphenylphosphine and alkyl halides. Their preparation involves two reactions: 


"um" e СВ | 
Reaction 1: Ph; + CH3- CH-X —>|(CoHs)sP-CHC o y, | Хе 
2Н5 
C2H5 7 
СН 
š Ф Ж 3 Ө @] ө НЗ 
Reaction 2: (С6Н5)зР + С—Н + :Ваѕе ——>Ph3P—C K +H-B 
CH; (B) C2H5 


Specific example: 
© 
Ph;P + CHBr -<6Н6 [Ph3P —СН3] Br 


[Methyl triphenyl phosphorium 
bromide] 


e © . Ф e © : 
[Ph3P—CH3]Br + СН511 ——~> Ph3P -CH3C&$Hg + Li Br 


ylide 
Mechanism of Witting reaction 
R' В" R' В" R' В" А " 
| | [od | | R UR 
В. С О | :96 В" = В. C C R" > В. С C В" > C=C | О=РРЬ; 
PPh3 OO®PPh; О-РРВз К К" 
Betaine Oxophosphetane (Alkene + diastreomer) 


[may not be formed] 


The mechanism suggested that the ylide, acting as a carbonion, attacks the carbonyl carbons of 
the aldehydes or ketone to form an unstable intermediate with separated change called a betaine. 
In the next step, betaine forms oxaphosphetane, which spontaneously loses triphenylphosphine 
oxide to become an alkene. 


* H3CO С-СН» + H3C-O-CH-PPh; —> A A o Product (B) 
2 


In the given sequence of reaction, the product (B) is 


CH; 


О 
|| | 
(а) Ho) С-сно (b) но -C-C 
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H3CO ( о js 
© ? | (d) но( )-Сн-сно 


сн; 


71. Which of the following cannot be used in the preparation of ylide? 


CH3-CH-Br 
(à CH,CH,Br (Ы) (CH,),C-I (c) in (d) Both (b) and (c) 
3 


ЕС Ph 


72. С=О + УС-РРЬ; — Alkene + Ph3P =O 
CM HsCy (х) 


In the given reaction, the correct statement for alkene (X) is 

(a) X on reaction with Вт, / ССІ, forms an optically inactive mixture 
(b) X on reaction with alk. KMnO, forms an optically inactive mixture 
(c) X on reaction with alk. KMnO, forms an optically active mixture 
(d) Both (a) and (b) 


Passage 8 


Active methylene compounds are of great importance in synthetic chemistry. When 
-CH, (methylene) group is flanked between two electron withdrawing groups, then its hydrogen 
becomes acidic and can be replaced easily. The acidity of methylene hydrogen depends upon the 
strength of electron withdrawing group. Acetoacetic ester, malonic ester, etc. are the examples 
of active methylene compound. In synthetic application acidic hydrogen is trapped by a strong 
base to get resonance stabilised anion which reacts accordingly to give the desired product. 


© 
COOEt ОЕ © COOEt 
=“ we 
HOS CoOEt ~ COOEt 
Resonance stabilised 


(i) NaOEt ых (i) dil. НСІ 
(ii) CH3CH2Br (ii) Heat 
not in excess 


(а) CH,COCH, + CO, + EtOH 
(b) 2 mol of CH,COCH,CH,CH, + CO, 
(с) CH,COCH,CH,CH, + 2EtOH 

(d) CH,COCH,CH,CH, + EtOH + CO, 


73. CH,COCH,COOEt > Products; Products are 


74. Which one of the following is most effective as an active methylene compound? 


О О x О О 
(а) СУ (b) СН,СОСН,СООЕ+ (с) CT (d) ОЙ 


О 
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[ 
[ Ж e 
75. Ph-CH+CH) <0 OC2Hs Base, , O НЗОЎ nct 


СООН» А (ii) A 
The final product is 
Ш 
(а) Ph-COOH (b) Ph-Ph-C-CH-CH-COOH 
(c) Ph-CH=CH-COOH (d) Ph-CH=CH-CHO 
Passage 9 
5 Оз [0] 
ompound А (С) 152) т.о” В (C6H120) | + |C (C5H190) | р (С5Н1002) 
2 
NaOCI | ШЕШЕ 
CHCI; + sodium salt Е (C6H 140) 
of compound (D) H9/A 
Оз У 
G (С>Н4О Н (СаНа0) | — 
(C2H40) | + (C4HgO) | О Е (С6Н 12) 
[№01 
+уе Test 


» y; product y is 


Ф o 
7É DIC A, OU) ох СЕМ 
` H20/Ag20 


77. Compound А 1$ 


PH3P 
78. OL m mU em > W + H(C4HgO) ——~ T; Product T 18 


(ау. gy (b) 


“i 
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Passage 10 
MeMgBr gives of colourless gas 
(evolves Н» gas) ә. А(С11Н |60) ë T 
: : onc. HB 
optically active X В (СиН14) Iu С(СиНу5Вг) 
(No stereoisomerism — (Resolvable) 
is exhibited) 

O5 H-Br 


> D(Isomer of C 
?аН20 peroxide ( ) 


Е + В 
(СзН60) (СНО) g 


СІ 
маон/ тер [vm 


(anhydrous) 
Give Yellow ppt 


79. Compound (C) is 


Br H3C CH3 ње Вг СН 
(a) ® Yi ^c, © ? (d) < 
СН» CH; 


Мо-Н i) H9 
80. Compound (E) сем (Х) a (у); compound (Y) is 
2 


|| 
(1) FC-C-OOH 


о e q e 


(a) ores" (b) SA 


p o" 
(c) CH;-C-0-C-Ph (d CH4-0-C- C — Ph 
СН; СН; 


81. Compound (А) 2 НСО „нь, NaOL, ($) + (Т) . Compound (5) and (Т) respec- 
Acetone (aq.) Yellow ppt. 
tively are 


О 
ll. e 6 С 
(a) ({О)—©-бмї+сн» (b) C - ONá + CHI 
CH 
O 
| 


сн; 0 
|, -— 
(c) © )+—C - ONà + AgI (d) CHa-CH-C-ONà + CHI; 


CH3 СН» 
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Matrix Type 


83. 


84. 


85. 


82. Match the reactions in column I with their reagents in column II. 
ColumnI Column II 
(а) CH,-CH,=CH-CHO  CH,CH-CHCOOH (p) LiAIH, 
(b) CH,-CH-CH-CHO  CH,CH-CH-CH,OH (q) NaBH, 
(с) Ph-CH-CH-CHO ->РҺ-СН,-СН,-СНО (т) Pd-C/H, 
(d) CH,=CH-CH,CHO > CH,=CH-CH,CH,OH (s) Ар(МН,),9 
Match the columns. 
Column I Column II 
(In the given sequence) 
О 
(а) НСМ M LiAIH4 В NaNO), " (p) Formation of six mem- 
traces of KOH (А) А а ова 69 ber ring takes place 
О 
(b) NH50H He (q) Final product is ketone 
> (А) > (В) 
О : 
(c) | T Hoe (r) Final product formed 
CH3-C-CH2-CH2-CH2-C-H > (А) will give positive 
Tollen's test 
Ph НӘ A 
(d) сн; >(А) (s) Final product formed 
OH OH will react with 2,4-DNP. 
(2, 4-di-nitrophenyl 
hydrazine) 
Match the chemical compounds in Column I with the reagents used to test them in 
Column II. 
ColumnI Column II 
(a) Ethanol (р) [Ag(NH,), JOH 
(b) Glucose (q) Fehling’s solution 
РТ | А e ,,Ph-NHSOOH 
кыша (9 Ho C Ph-NHSOOH 
SO3H 
(d) Acetone ($) L/NaOH 
Match the columns. 
Column I (Reaction) Column II 
(Reducing reagent) 
il | 
(а) о CH;C-OPh “> HOY У СЊС-ОРЋ (p) Zn + На/ НС] 
(b) о-( СН;-СН-Рһ В но X CH;CH5Ph (q) LiAIH, 


Br 
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(с) о-( CH-CH-Ph -C> но )-CH;CH;Ph (r) NaBH, 


D 
(ау О / СН» С Ph > ( CH 2CH2Ph (s) Red P + HI 


9 (0 Ni/H, 


86. Match the columns. 


Column I Column II 
(а) PCC (Pyridiniumchlorochromate) — CY) 
(b) NBS (N-Bromosuccinimide) (q) MeC = CMe —> т б JH 
H^ “ме 
(c) AIPO, (996 6% 
(d) Li/Liquid NH, s) CH,COOH —> CH,- С=О 


87. Match column I with column II. 


Column I Column II 


(a) pq (p) 2, 4-DNP test 


5 


О 
(q) Tollen's reagent test 


(s) Fehling's solution test 


та” 

0 
ЕВЕ (г) I, + NaOH (Iodoform test) 
Фо 


88. Match column I with column II. 


Column I (conversion) Column II (reagents) 


a) т —( T> (p) HCN; H,/Ni; HNO, 
DeO omn 


(с) > -( yo (г) m-CPBA (Meta-chloroperbenzoic acid) 
O 
(d) ЮЕ —> [ = (5) (Оси, 


89. Match Column I with Column II. 


Column I Column II 

(a) Aldol condensation (p) Hydride ion transfer 
(b) Cannizzaro reaction (q) Zinc enolate 

(c) Reformatsky reaction (r) CN as catalyst 

(d) Benzoin condensation (s) Enolate ion 


90. Match the coloumns. 


Column I Column II 
CN S 
(a) po LS Product (p) Anhydride 
CN А 
СМ 
О 


(b) ^Y МОВА Product (а) Carboxylic acid 
% оно 
(с) МО; ===» Product (г) Alkene 
Ph H 


Ó (s) Optical active compound 
(t) Ester 


91. Match the columns. 


Column I (compound) Column II (Tests) 


(a) (Оу E (p) 2, 4-DNP test 
О 
(b) сн<<О) (а) Yellow ppt. with NaOH + I, 


О 
(с) | (т) Red ppt. with Fehling's solution 


(d) CH (s) Silver mirror with Tollen's reagent 
H3C pw 3 


92. Match the columns. 
Column I (Reagents) 
(a) Tollen's reagent give white ppt. with 
(b) Br, + HO test given by 
(c) Product of reaction of acetylene with 196 


HgSO, and dil. H,SO, 
(d) Pd/H, reacts with 


93. Match column I with column II. 
Column I 


. © 
(а) CH,CHO + CH,CH,CHO -@ ӨН, 


© 
(b) PhCHO + CHs-C-CH; оп, 


о 
(с) PhCHO + HCHO OU. 


© 
(а) (Озон +сна, OH, 
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Column II 
(p) Ме-СН-СН-Ме 
(а) Ме-С-С-Н 


[7] 
(r) CINH, - NH, 


Column II 


(p) CH,-CH,CH=CH-CHO 


(q) аа 
CHO 
(т) НСОО 


О 
| 


($) Ph-CH-CH-C-Me 


© (Оон 


СНО 
94. Match the column I with column П. 
Column I Column II 
(a) Schimdt reaction (p) RCOOH коа RH 
(b) Curtius reaction (а) R-CH,COOH РО > В. TA COOH 
| X 
(c) Decarboxylation (т) RCOCI I RNH, 


(d) HVZ reaction 


(1) НзО 


(s) RCOOH oU. RNH, 


5.47 
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Integer Type 


95. How many products are possible when ethanal and phenyl ethanal (mixture) is treated 
with dil. NaOH at about 10°С. 


96. For the given sequence of reaction 


Me-C = CH + ^^ MgBr gas > [x] Me ~ > [y] 
dil. H9804 
HgSO4 
CIE Н,804 јаја ПЛАНА [z] 
(1) (CH3)2S Heat H20 


l i) Оз; СН›С1 
Products < dil. OF < (1) О»; С 2С 2 


How many products are obtained finally? 


97. Identify the total number of compounds that give positive test with Tollen's reagent 


О О О сн О. „ОМе 
юс HX mc ње | E 
H H CH3 


CH; 


CH; OH OH OH 
OH 


98. Identify the total number of compounds that give positive iodoform test 


О О оо О 
А dd 
Ga” НС” "CH; нс ons нус ен, СТ 


Jl 4 НО ч 
НО НО 
“а СН 
СН 3 СН A 
A | ње н à | 
Е а H I J K 
OH CH; 
H3C CH H3C 
ae Р А c 3 3 a 
H3C OH OH 
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99. Identify the total number of compounds that give diastereomeric product on reaction with 


MeMgCl 
O О О О 
Í i 
JL cH 
НО” "CH Heo : нс СН; O 
A B C D E 
0 9 CH3 
d CH; n 
F G H I 
О СН; CH, 
у H c^ yos оа 
3 3 
СН; O СН» 
Ке О 
L M N 


100. Identify that compounds that give Cannizaro reaction 


О 
А B D Е 
| О О 
НС D О зена О 
we OHC-CHO Ге 
CH; 
F G H I J 
CH 
СН; 
„т H3C CH; Hs = 
3 CH 
H3 0 О 4 
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Answer Keys 


LEVEL 1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
c d d b d e a d c bd b a a c c 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
ab d d c a b d a bc b d с b a b 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
ab |abed| d d с а а c b c a b c abd b 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
b a b c d d С b b С а а а с bc 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
b b с а с b d b c b a d c b d 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
b a b b a с b e b b a e a d b 
91 92 D5 94 95 96 97 98 99 100 | 101 | 102 | 103 | 104 

а а а b a a d d b a d с а а 


с ас bc ab abc d ab bd bd bcd b bcd a b abc 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
abd | bcd ac abc abc bd ab ab bc ab bd a c d b 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
a a b b b d a с b a a b c a b 
46 47 48 49 50 51 52 53 54 55 56 Sy 58 59 60 
a b d b a a c b b b a a b c b 
61 62 63 64 65 66 67 68 69 70 71 72. 73 74 75 
а а b b d b c c b d b d d a c 
76 77 78 79 80 81 82(a) | 82(b) | 82(c) | 82(d) | 83(a) | 83(b) | 83(c) | 83(d) | 84(a) 
a c b b c b 5 р т рд pqs p pqs | pqs 5 
84(b) | 84(c) | 84(а) | 85(а) | 85(b) | 85(c) | 85(а) | 86(a) | 86(b) | 86(c) | 86(d) | 87(а) | 87(b) | 87(c) | 87(а) 
РЧ раг 5 r qr t ps r pr S q pr qs РЧ Р 
88(а) | 88(b) | 88(c) | 88(d) | 89(а) | 89(b) | 89(c) | 89(d) | 90(а) | 90(b) | 90(c) | 91(a) | 91(b) | 91(c) | 91(d) 
r Pq T 5 5 Р q r pr st qs ps РЧ | Pars | ра 
92(а) | 92(b) | 92(c) | 92(d) | 93(a) | 93(b) | 93(c) | 93(а) | 94(a) | 94(b) | 94(c) | 94(d) | 95 96 97 
qr Ра $ pqst Pq $ т ї 5 т Р 4 12 11 6 
98 99 100 
6 2 6 
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WORKBOOK EXERCISES 


EXERCISE 1 


Identify reagents (1 to 10) used in the following conversion 
from reagent present in second Column II (A to P). 


Column I (Conversion) Column II (Reagent) 
Conversion Reagent 
о 0 о о 
ДА i i | 
1 п қ 
ове ов —> es A. CH3CH?CH;CHLi / THF 
B. CH3CH;CH5Br 
Br iii | 
С. E&SiCl / Еңм 
. . D. Et3SiH / pyridine 
OSiEt; OSIEt; . OH 
M puru iv e UE E. CH3CHO 
PPh3Br Br Br Е. CH3CH;?CHO 
G. PDC 
p H. РРН; 
ОЗЕ OSiEt; "T І. CH; = CHCH>Br 
СА ... + 
^ pPh;Br NE Dt, = БА с ж о 
К. Conc. Н,804/ A 
[^ L. NaOEt then Br(CH5)4Br 
О 


P O OH 
pr «Н Крм us Meee’ 
<— ро + 
N. NaBH, then H30 


О. Вид МЕ then ЊО 
P. KMnO; / aq. NaOH / 0°C 
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EXERCISE 2 


Identify reagents (1 to 10) used in the following conversion 
from reagent present in second Column II (A to T). 


Column I (Conversion) Column II (Reagent) 


i COH ii a COOEt 
— —> 
CO>H 


О 
CO EB 
2 СОЕ: СОЕ 
ш 
Вп „Вп Bn, 
Ск УШ Се ix ~ 
— — 
СОБЕ: СОБЕ: 


NOTE: Bn = Benzyl group, PhCH; | 


(A) NaBH, then NH4CI 

(В) LiAIH4 then H30* 

(C) Оз then Zn / 
CH3COH 

(D) Оз then H205 

(E) NaOH 

(F) Na dissolved in EtOH 

(G) AC. H30* 

(Н) BH3 then NaOH / 
H202 

(Г) Na then add PhBr 

(J) Na then add РҺСН»Вг 

(K) Pyridinium 
chlorochromate 

(L) Na?Cr20; / H30* 

(M) NaBr / acetone 

(М) PBr3 

(O) Br; / hv 

(P) LDA / THF / -78°C 

(Q) Mg / EO 

(R) EtOH / H* / heat 

(S) СН›=СН-СН2МэВг 


(T) NaOEt then 
CH?-CH-CH3Br 
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EXERCISE: 3 


Identify reagents (1 to 10) used in the following conversion 
from reagent present in second Column II (A to P). 


Column I (Conversion) Column II (Reagent) 


О | ү | о 0 
== A OEt == AA и 
ОЕ: (В) Ма/ ТНЕ Шеп 
MeOH 


OH О О (C) H5 / Pd 


iii iv 
a= aS " (D) NaOH /Cl; 
(E) HCl / Ch 


Cl (Е) РС 


СІ OH О 0 (G) 1 mol. eq. LiAIH4 
then H30* 
уш уп MI (H) Pyridinium 
Хаен chlorochromate 
t 
I) H50 
d Ó (0 820; 


(J) HO* / A 
(К) Conc. H2804 / А 
(L) EtOH / H* / A 


(M) NaOEt / EtOH 
EtOOC 1” 
соо? N ou (М) LiNiPr; / THF 


(O) Aq. NaOH / A 


NaOEt (P) NaOEt / EtOH / 
CH4(CO5Et); 


Spirothiobarbital 
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EXERCISE 4 


Identify reagents (1 to 10) used in the following conversion 
from reagent present in second Column II (A to O). 


Column I (Conversion) Column II (Reagent) 
| Br COOH 
<~ OH 21, Т-0 aig. әс ши, pu LN pu (A) 1 eq NaBH, then H30* 
| у (B) 1 eq LiAIH4 then H30* 
Li он (C) Ph;PCH, 


0 vii о MON SINIT 
(D) NaTs / DMSO 


(E) MCPBA 
OTs 
pF (F) Br; /hv 
Z 
_ _ (G) PBr3 


(Н) Pyridinium 
chlorochromate 


Қы уш К іх | НОО (1) Mg then CO» then 


H30* 
AN | 


(J) Conc. Н2804 /А 


НО 
7 (К) TsCI / pyridine 


(L) NaOEt / EtOH 
(M) LiNiPr; / THF 
(N) LiCl / DMF 


Multistriatin (O) NaOH then CrO; / 
pyridine 
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EXERCISE 5 


Identify the intermediate product in the following conversion 


н (DNaH/THE (і) РАСНОВГ (ій) PhLi/THF (iv) Aq. NH4CI (v) PCC/CH;Cl; 
— > 


(x) Aq. NH4C1 (ix) (СНз)СНСН,МеВг (viii) PDC/CH;Cl, (уі) Hj/Pt (vi) XsCH3OH, Cat H* 
< < < < < 


(xi) NaH/THF (xii) CH3CH2CH2Br (xiii) 5% НСІ, (xiv) Br» /Fe (xv) (CH5OH),, Cat. Н+ 
> > > > 
3h, RT id 
(xx) РҺ,Р=СН»,‚ ether (хіх) PCC/CH5CL (хуш) Aq. МНАС (хуп) ЊС=0 (xvi) 2 Li, THF 
< .«—— —— —— ——— <------ <-сос---- = 


(xxi) т-СРВА, (xxii) (CH3)2CHMgBr, (xxiii) аа. NH4Cl (xxiv) PCC, (xxv) Bry, H20, THF (xxvi) МаОСН;, 
> > 


> > > > 
СНС Ether (quench) СН2СЬ CH30H 
(xxvii) CH3CH?CH9MgBr, (xxviii) ад. NHgCl (xxix) NaH, (xxx) СНзВг (xxxi) СН, Zn, THF 
» : » > ве ЕЕ 
Eether (quench) THF 


(xxxiii) LDA, THF, -78°C (xxxii) 5% НСІ, 3 h, RT 
< 


<< —— —————————— 


(xxxv) (xxxiv) CH3CH2Br 
CH; < < 
THF 
СН; (хххуп) НВг (xxxvi) dil. Н,8504 
< < 


CH; 


НзС 
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EXERCISE 6 


Identify the intermediate product in the following conversion 


(i) CH3COCI, ! (iii) НОСН»СН»ОН, (v) Н2С-О, 
AlCl; (ii) Br», Fe Cat. TsOH (iv) Mg, ether Ether 
> > > > 
(х) РОС, (ix) ад. МНАСІ (viii) (CH3)2CHLi, (vii) РСС, (уй) аа. NH4CI 
СН2СЬ (quench) THF СН2СЬ (quench) 
< < < < < 
(хі) PhMgBr, (хи) aq. NH4CI (xiv) PhCH2Br, (ху) 5% НСІ, 
THF (quench) (xiii) NaH, ether ether 3h, RT 
» > > > > 
(хх) PhMgBr, (хіх) m-CPBA, (хуш) NaOCH3, (xvi) NaBH4, 
Ether » СНС Е CH30H р (хуп) НВг В CH30H 


(xxi) aq. NH4CI 


h 
. (quench) product 
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EXERCISE 7 


Identify the intermediate product in the following conversion 


(i) Na2Cr207, (i) xs СНҘОН, (iii) NaOCH3, | 
His. ВИ #8504 . Са. 6804 СНОН | (iv) aq. NH4CI (v) NaOCH;, THE 


@ LDA, . (vii) NaOH, 
„THF, -78°C п 180°С Eoo (viii) dil. HCl | aq. THF (vi) CH3CH3Br 
< 


i) PhCH>B 
DU ERCEGPE. Product 
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ЕЕ CHAPTER FIVE 
EXERCISE 8 


Identify the final product in the following reaction sequence 


(i) NaOEt, EtOH 
О (ii) dilute НСІ (quench) 


О 
P Ш d Product 
> Froduc 
| (a) | ОЕї (iv) PhCH3Br 
(v) NaOH, aq. THF 


(vi) dilute НСІ (quench) 
(vii) 180°C (-СО;) 


(1) Ма; Сто0т, H2SO4 
(ii) xs СНзОН, Cat. НСІ 


ОН iii) NaOCH3, CH30H 
(ш) : : » Product 
(iv) dilute HCl (quench) 
(v) NaOH, aq. THF 


(vi) dilute HCl (quench) 


(i) PhLi, THF, 0°C 
(ii) H3O* (quench) 
(iii) НзРОд, heat 

(iv) OsO4, H202, NaOH 


(с) 


> Product 


(i) NaOH, СНЗОН, A 
[c (ii) (CH3))CuLi, THF 
(iii) аа. МНАСІ (quench) 


> Product 
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SOLUTION FOR WORKBOOK EXERCISES 


EXERCISE 1 


Conversion 
о о оо 


[0] 
1=L PE | 
pm кез MEE) ыы (А) CH,CH,CH,CH,Li / THF 
(B) CH,CH,CH,Br 
ums (C) Et,SiCl/ EN 
D) Et,SiH / руна 
OSiEt бн (D) Et,SiH / pyridine 
4-C (E) CH,CHO 
PEE Br Br (Е) CH,CH,CHO 
(G) PDC 
р x (H) PPh, 
(I) CH,= CHCH,Br 
pu EN i 8=0 ОН 
NPPhBr y ~ =. PP (J) HO* / A 
~ (К) Conc. H,SO, / А 
9=G (L) NaOEt then Br(CH,),Br 


P © OH 
/ - 10=РО (М) Et,N 
-—— те 
d ~ (№ NaBH, then ЊО, 
Ho (O) Bu,NF then H,O 
(P) KMnO, / aq NaOH / 0°C 


Reagent 


OSiEt, 
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EXERCISE 2 


(A) NaBH, then H,O* 
1-D(^ ~CO,H2=R CO,Et 3=Р A eoon (В) ЧАН, then H,O* 
-->- 
сон Ж: Et (С) О, then Zn / CH,CO,H 
(D) О. then H5O, 
(E) NaOH 


(Е) Na dissolved in EtOH 
(С) АС. HO* 


pum 6-1 (Н) BH, then NaOH / Н,О, 
Cot“ cm Et Im eon Et (1) Na then add PhBr 
(J) Na then add PhCH, Br 
Ir H (K) Pyridinium chlorochromate 
(L) Ма,Сг,О,/ H,O" 


(M) NaBr / acetone 


oP” бн oP" " ^o А 
Сузу 8=N 9=Q C (М) Pls 
сои 7 CORD 5 (О) Br, / hv 
2 (P) LDA / THF / -78°C 
(Q) Mg / Et,O 
NOTE: Bn = Benzyl group, PhCH, (R) EtOH / H* / heat 
(S) CH,=CH-CH,MgBr 
(T) NaOEt then СН,=СН-СН,Вг 


j= T 


CARBONYL COMPOUNDS AND ACID DERIVATIVES 5.61 | 


EXERGISE 3 
0 оо 
JE A T" M (A) NaH 
OH OEt (B) Na / THF then MeOH 

(C) H, /Pd 
(D) NaOH /сІ, 
(E) HCl / Cl, 
(Е) PCI, 


(G) 1 mol. eq. LiAIH, then Н,О” 
(H) Pyridinium chlorochromate 
(1) Н,О, 

(J) H,O*/ A 

(К) Conc. H,SO,/A 

(L) EtOH / H' / A 

(M) NaOEt / EtOH 

(N) Li NiPr, / THF 

(О) Aq. NaOH / A 

(P) NaOEt / EtOH / CH,(CO,Et), 


SPIROTHIOBARBITAL 
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EXERCISE 4 


(А) 1 eq NaBH, then H,O* 
| =F  (B)leqLiAIH, then H,O' 


OH (C) Ph,PCH, 
= 
t м, р № р (D) NaOH/ DMSO/ H,O 
OTs (E) MCPBA 
p (F) Br, /hv 


Y (С) PBr, 
О О (Н) Pyridinium chlorochromate 
Ми 8=Е 9=р | НО O (1) Mg then CO, then H,O* BC. H,O* 
AN (J) Conc. H,SO,/ А 
HO (К) TsCl / pyridine 
(L) NaOEt / EtOH 


(M) Li NiPr, / THF 

(N) LiCl / DMF 

(O) NaOH then CrO, / pyridine 
MULTISTRIATIN 


à. 
а. 
d 


О 
2 
> 


© 
= 
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EXERCISE 5 


© 
E: 


H,CO OCH, 


3 
4 
3 


OCH,Ph 


OCH,Ph OCH,Ph 


H,CO OCH, H,CO OCH, ње Оен; 


o 
T 


А 
3 
E 


OMgBr 


H,CO OCH, H,CO OCH, H,CO OCH, 


Е 
95 
Ё 
LI. 
Е 
25 


оо 
Вг Вг 
95 /A”Ț 
OLi M 
оо | О „О оо Он 
Li H 
H uo 
Оч и а 
M M ғ 
оо О оо CH, оо О 
H H H 


5 
5 
5 


СНАРТЕК ЕТУЕ 


OMgBr 


OMgBr 


О и. 


OLi 


OMe 


OMe 


OH 
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EXERCISE 6 
ГА ГА 
О ? о О о О 
у "© "О os 
Вг Вг МеВг 
Г \ EN 
O. O i а-ы о O 
Н H OLi H H OH H zo H OLi 
Г \ EA 
o b Ó 5 0 a "a 
ЕЯ 11. 
L 
H OH O Ph OMgBr Ph OH 
= i О 


d T OH 
c 
Trona SoctPh jj; OCH,Ph | OCH,Ph 
Br ~ О 
Ph 
pj OCH,Ph pem pp OCHPh pj; OCH;Ph 
OH 
Ph 
TOCH, Ph 


| 5.66 ООС 


(i) Na,Cr,O,, (ii) xs CH,OH, (iii) NaOCH,, о 
H0, ~ н + H,SO, ~ CH,OH Bi 
H,C. 70H = ——- У И nu. = СООМе 
О | 
mol CH,CH,Br (v) NaOCH,, THF (iv) aq. NH,Cl 
<= — —— == 
MeOOC ut MeOOC 
THE. (viii) dil. HCI (ix) 180°C СО) 0 
| © n HOOC > 
OOC 
i o © (x) LDA, 
№ 0, 
о (xi) PhCH,Br THF, —78°С 
ч — — ——— 


Product 
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EXERCISE 8 
(i) NaOEt, EtOH 
о О (ii) dilute НСІ (quench) " 
|| | (iii) NaOCH,, THF Bs 
po^ ЗУ ОТ COR " 
(iv) PhCH,Br 


(v) NaOH, aq. THF 
(vi) dilute НСІ (quench) 
(vii) 180°C (-CO,) 


(i) Na,Cr,O,, H,SO, 
(ii) xs CH,OH, cat. НСІ О 
(ш) NaOCH,, СН;ОН 


[n OH _ нө 
Ph Ph 
Сү (iv) dilute НСІ (quench) 
(v) NaOH, aq. THF 


(vi) dilute НСІ (quench) 


(i) PhLi, THF, 0°C 
" © (ii) H,O” (quench) Ш 
С О > 
= OH 
(iii) H,PO,, heat "Ph 


(iv) OsO,, Н,О,, NaOH 


2 (і) МаОН, СН.ОН, А 
[л | (ii) (CH,),CuLi, THF 


| 
(iii) aq. МН, С! (quench) eO 
= 


This раде is intentionally left blank 
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6 ESR Amines and 
Phenols 


Question Bank 


LEVEL 1 
1. In the given reaction uw Ngae А >В —H9* , С the 

product (C) will be 

МН» МН? HNCI NH2 

Cl 
(a) (b) (с) (9) 
Cl 
CH; CH; CH5CI CH;CI 


2. Rank the following compounds in order of decreasing reactivity for nitration. 


О 
| 
(i) H-C (О) С-СЫ; (ii) H.C-0-((O)- осњ 


О 
ЕБС У N 
(іі) Br (О»- сосн; (v) ом“ 7 ныз ера 
— О 
Select the correct answer from the following: 
(a) iv >ii>i> iii (b) ii>iv>iii>i 


(c) ii>iv>i> iii (d) i>ii> iii >iv 


КЕЙ oe 


3. In the given reaction major product (Р) will be 


CH; H 
а [| ВЕ 
CH; +F-C-H— 
СН; 
сн; 
CH; 
CH2CH3 
(a) F OCH) – СНз (b) 
H3C C-H 
СН» > | 
О 
СН || 
|| е Н-С CH3 
HC OCH>CH 
(©) pues (9) OCH3CH; 
CH; 
СН; 


4. The major product [X] of the given reaction is 


AICI 
ON ©) (O OCH; +CH- CIE, [x] 


CH, CH, 
(a) (b) 
„ОО ue 0) 
CH3 H3C 


© ол ОО ® 


5. In the given reaction sequence, identify (B) 


C6H6 + C1- CH? у) CH; - Cl any OTS pA МЕНЕ ы 
(excess) 


i © А (О о O сн; (О) сн; on 


Br 


(©) сен; сн, (О) CH CH; (d) вг О) CH24(O)- сњ ©) BE 


6. The final product of the given reaction is 


CH3 


KMnO, Br; 
» 
E ^B 


(small quantity) 
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с СООН СОС1 СООН 
D © ©, Hon о 
Cl 
Br 
LEM TOO} B 
; 
H2504 


(i) (i) 


Which statement is correct? 


(а) iform in large quantity (b) ii form in large quantity 
(c) i,ii form in equal quantity (d) naphthalene does not show nitration 
ОСН; 


(CH3);C = Снуне 


> Major product is 


СН; 
OCH; OCH; 
(CH3)3 
(a (b) 
C(CH3)3 
CH; CH; 
OCH) - CH(CH be 
2 - CH(CH3)2 Q-C-CH; 
(c) (d) CH3 
H 
сң; CH; 
. Nitration of the compound CH; AO} "a gives 
H3CO 
6 a МО» 
МО» 
(а) СН; Ој (b) сы; N 
H4CO HyCO 
ХО; О NO) О 


КҮЙ oe 


ОН 
Bro 
10. “ссу” А; А сап Бе 
СНО 
НзС 


ОН ОН 
H3C Br 
(a) (b) 
CHO CHO 
Br НзС 
ОН ОВг 
Вг Вг 
(с) (а) 
СНО СНО 
Вг Вг 


11. The major product of the following reaction is 


CH; 
ML 
| 80°С 
CH; 
CH; сн; 
e { Уо-с-сь, (b) но-6-сн;-/ \ 
CH; CH, 
CH; 
(9 нс-с-( З-он (d CH,-C-CH;-À \он 
єн; RS 


О 
HNO 
12. О Ө ТЕ n Major product is 


МО» 542 
„609 GED 
O 
„oe „СО 
МО» 
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СНз NH; 
Вг›/СС1 
13. (O CH) coy СН; = 1» Major product is 
CH CH CH 
МН, 3 3 3 
row. LO, DD 
Br СН» 
В 
(а) CH; (b) СНз (су Br CH; (а) 7 


СН» СН» СН» 


14. The product of the following reaction is 


+ ----> 
О || H20 


O О 
о О) ај ДОГ > 
H3C - C - NH HO H3C - C - NH HO 


15. Which has equal carbon-carbon bond length? 


О 209 Ph 
O (b > (а) 
O ом >= 0) | | © (> 


16. Product of the reaction is 


Product 

( —O- OH =» Produc 

Me H,O i 
CH3 


в нова ОО) э ње Об 
О О 

(c) (О)-он+ Oa (à) (О ou «a (O с-<О)-с» 
О О 


КҮЙ oem 


17. For the following reaction, correct options are 


О 
———>A+B 
PhMgBr (salt) 
сњон (Ее 
О 
" AlCl} і SOCI, B 
> 
ы * Ti AIC 
О 
О OH 
B (salt) + Hq309 —> B (salt) + НзО® —> Ph 
(a) ( ) 3 (b) ( ) 3 
СНОН СНОН 
Ме О 
() В Galt) + H30® a (a) cs) 
СН»ОН 


18. Consider the following ions 


Н3С Ф ON N 
(i) ac^ \ пре * N 
N N 
О N N 
(ii) нас“ 102 NY (iv) © N 
N N 


The reactivities of these ions in azo-coupling reactions (under similar conditions) will be 
such that 
(a) i<iv<ii<iii (b) 1<т<1у <ii (c) ii<i<ii<iv (d) iii «i«iv«ii 


/ OH 
б 
He 
19. @ сн; 0—— — [A]; [A] is 


OH 
OH OH О 
(а) O (b) 5 (c) O (d) (O-*4O) 
сн; 


20. Which of the following is/are more reactive towards nitration than benzene? 


(a) С з d) (c) (d) АП of these 


21. 


22. 


23. 


24. 


25. 
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CH(CH3)2 
( Reag.'X' » is; where the reagent ‘X’ is 
----5---» 
(major product) 
(a) CH,=CH—CH,/HF (b) CH,CH,CH,CI/ Anh. AICI, 
(c) ша АІС; (d) АП of these 


СІ 


In the given reaction sequence 
C,H,OCOCH, —Аъ/^_‚ (A) 2208 _, (B) + CHL, (B) is 


OH OH 


(а) C,H.COONa (b) C,H,COOH (c) co (d) or 


The major product ui" in the reaction is 


Conc. MEL eu as NN / Conc. H580, 
— —(Qmononimaüon) — ^ 
D 
(a) с-о (9) ом Су О) 
ON 


[e 
| O 
@ 6 (0) у с-0 О) (а) (О uso (O NO; 
ON 
ХО; 
Ее/НС1 HNO3 | 
» (А) #50, > (B). The major product (b) is 
" СҮ? (b) ое 
NO; 
NH) 
© (d) ( Sunt У 
H H 
ХО; 


Arrange the following in the order of their nucleophilic substitution reaction 


CI 
NO; 
C (ii) (iii) 108 (iv) d | 
Бе ~ 
МО» 


хо; NCI 


(а) і>іу>і>іш (b) i»iv»ii» iii (с) iv>i>ii>iii (d) iv>ii>i> iii 


ED ox 


26. For the following reaction 


NO; МО» МО» МО» 

(i) CH3NH)> (ii) CH3NH; 
Е NHCH3 CI NHCH3 
МО» NO) 

iic CH3NH5 

Wo NaHCO 

мо, cm NO; 

I NHCH3 


Correct order of reactivity 

(а) і-і-іі (b) i>ii> iii (с) i<ii<iii (d) ii>iii>i 
27. What is correct order of rate of nitration of the following compounds? 

(i) C;H.CH, (а) СН, (iii) C,H,Br 

© 

(iv) СВМ (v) C,H;NMe, 

(a) iv»ii >ii >i >v 

(b) v»iii >ii >i iv 

(c) v>i >ii >Ш >iv 

(d) v»iv >ii >i >iii 


ES 
28. Identify the product = U 
7 Н,804, А 
М 
МО» 
(a) B (b) < 
М > 
М 


МО» 
< “ 
(с) p (d) E 
N N МО» 


МО» 
29. Which centre (s) more reactive towards EAS in the given molecule? 


(с) (а) 


Sey 
ol A 


(d) (e) 
(a) a (b) d (c) c (d) e 


(1) MES / ВЕ; 
(ii) Виа 


(ii) A, mo 


æ Product is? 


22 
__ О (iv) Raney Мі--Н; 
(v) Т<СІ/Ру 
(vi) LiBr/Acetone 
(vii) AlBr; 


OH OH OH 
(a) O (b) on (©) С 


ОМе 


Conc", HI 
32. H3C 0) >- Products? 
Вг 


а) № <= (b) - ) 
(c) w- pron (d) No Reaction 
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"9g 


сло ОГ 


33. 


34. 


35. 


36. 


CH3 
NaNH,/NH; (6 
(Or шы 3 > Product. 
Br 


Product is 
CH3 


NH; 


CH; 
(c) 10] (d) Mixture of (a) and (b) 
HN 


Which compound on oxidation with acidified KMnO, solution gives benzoic acid? 


e ( усне e 6 У-сњ 
(с) ez =С—СН$ (d) АП of these 


In the given reaction 


О О 
| | AICI Zn — Hg/HCI 
н-с-/ N-CH;-CH;- CH; -C- CI ==, x) E+ (yy The final product 
(Y) is 
| H3C 
О О 
CH; О 


Based on the following reaction, the major product would be 


Cl 


О 


МО» 
(i) HO9/A 
(ii) H9 
У 
Р 
(major) 
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Cl OH 
OH Cl 
(a) (b) 
МО» МО» 
(c) Both in equal proportions (d) None of these 


37. Give the major product from the following reaction sequence 


ду B 
Bn „ _ 506 H® 


7% RB aso. АС ^ a 
Br 
Br 
"TE 
SO3H 
Br Br 
Ce 
SO3H 


38. Which one of the following compounds will be most readily hydrolyzed in aqueous alkali? 


Cl Cl 
"co До! 
МО» 
Cl Cl 
МО; 
(с) (д) 
ON NO 
2 2 NO; 
39. Which of the following is most reactive towards the reaction with NaOMe? 
F Cl Br F 
МО» МО; 
(а) (b) (c) (d) 
МО» МО» 
NO2 NO2 МО» МО» 


40. An aromatic compound “А” СН СТ, gives AgCl on boiling with alcoholic AgNO, solution 
and yields СНОС on treatment with NaOH. ‘A’ on oxidation gives monochloro benzoic 
acid which affords only one mononitro derivative. The compound 'A' is 

CH2- Cl 
А CH3CI СН» CI СНСЬ 
(а) (b) (c) а (9) 


СІ 


ст oen 


42. 


43. 


44. 


45. 


НЗС, у „СНз 


а Q 
„| { м 2 А H30®, ву Мамоу/нсі, s 


0°—5°С [C] NH4C1/H20 


Product [D 


H3C и X 
(a) xo^ С N=NX E NH; 
ње / у nil № СН 
52 Е N=N а N сн, 
О 
3 
ө (OHO 


Identify B, X апа К respectively in the following sequence of reactions 


C,H,MgBr PR CE. [B], 


СНСОСН, ——› X = y 
Naon 


C,H,NH, _ камо, „р_сем ,Q ян , [R 


(a) C,H COOH, CHI,,C,H.CH,NH, (b) C,H,COOH, CH], C,H,COOH 
(c) C,H,CH,NH, CHI, CH.COOH (а) C,H,COOH, C,HJI, C,H,CONH, 


p-nitrotoluene on further nitration gives 


Which of the following structures correspond to the product expected, when excess of 
toluene reacts with CH.CI, in presence of anhydrous AICI,? 


CH, CH; 
(a) (od y (b) mc усној 
CI 
CI 
© MC c À с Ж. сн; (d) нс Ж CH; Ж сн; 
СІ 


In the sulphonation, acetylation and formylation of benzene the group of effective electro- 
philes would be 


e 
(а) SO0°,CH,C=0,HCO (b) SO, CH,C= 0,HCO 
(©) SO, CH,CHO, CO + HCI (d) HSO, CH,CO, HCO 
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46. When benzene is heated with acetic anhydride in the presence of anhydrous aluminium 
chloride at 80?C, the product formed is? 
(a) Benzoic acid (b) Benzophenone 
(c) Acetophenone (d) Ethyl phenyl ketone 


47. Which of the following is not the structural formulae of benzene? 


(a) Б (b) S (с) (D (d) None of these 


48. Most reactive towards nitration is 


D 
DEC t. «Or еб 
D D D D 
D 
О 


ШЕ A H20 


49. MeO MZ n |" OMe ——————>- Major Products is? 


(10 min.) 
MeO Br Br 
О 1. 
(а) wok jm —сн OMe (b) мо cos —сн ОМе 
OH Он 
НО Вг Вг MeO 
О 1. 
© Мео— )—CH —CH” “OMe (d) MeO RT aua OMe 
| | 
MeO ӨН. SENI MeO 


50. What reagents (conditions) are needed for the following reaction? 


COH 
O Reagent A Reagent B СУ 
Ум cc ~ > 


(a) reagent A: CH,COCI / AICL; reagent B: Sn, НСІ, heat 

(b) reagent A: СН.СН.СИ AlCl; reagent В: KMnO, heat 

(c) reagent A: CH,COCI/ AICL; reagent B: HLNNH,, KOH, H,O, heat 
(d) reagent A: HNO, H,SO,; reagent B: Sn, НСІ, heat 


51. What could be the product for the following reaction? 


[e 
(i) AIC 


(ii) H20 
ых 


Cl 


Products? 


өл х 


52. 


53. 


O 
| С 
О 
(а) у 


What could be the product for the following reaction? 


Мен 
СУ МаМО», НСІ 
> 
Вг м. 
СН; 
а 
°С © л У 
(Y 


What could be the product for the following reaction? 


NH; 
or NaNO>,HCl CuBr 
> > 

с 

Вг Ny 

CH; 

“Су „Су 

(X 


H3C. „СН 
=з, 3 
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54. What could be the product for the following reaction Ph -NH e? 
н a 
| Not 
NCH - 
^ "Сї 
МО 
МО 


55. What could be the major product for the following reaction? 


H3NNH; 
PUN КОН, НО 
Неайп 
> Е ». Major product? 
АС 


ОМе О 


(а) (b) СІСС 
ОМе 
ОМе 
ОМе 
56. What could be the product for the чыш; reaction? 


Zn(Hg) 
НСІ, heating 


£m. 
507 о“ 


. Major product? 


| 616 х 


57. For the following compound, which nitrogen is most apt to be protonated? 


a 
d 

(a) Nitrogen indicated by arrow “а” (b) Nitrogen indicated by arrow ‘b’ 

(c) Nitrogen indicated by arrow 'c' (d) Nitrogen indicated by arrow 'd' 


58. What could be the product for the following reaction? 


О (i) AICI; 
Oo =з, 
+ 
О 
OCH; 
OCH; О 
(a) (b) 
О 
О 
О 
О 
о o О 
lis OH 
(c) О (а) 
О 
ОСН; MeO 


59. What is the correct order of decreasing basicity for the following anions (from the most to 


the least)? 
OCH; СН: Вг Ох „Сн; 
(1) (11) (iii) » (iv) (v) 
о- 
О О 6) о- 
(a) i>ii>iii>iv>v (Б) і>і>Ш>у>іу 


(с) і>іс>іу>Ші>у (d) v»iv»ii»ii»i 


60. 


61. 


62. 


63. 
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What is the correct order of decreasing acidity for the following phenol and phenol 
derivatives (from the most to the least)? 


C-O -G 450 


(a) i>i >ii>iv>v>vi (b) і>Ші>іу>уі>у>і 
(c) ii>ii>iv>vi>v>i (d) п>Ш>іу>уі>і>у 


What is the correct order of decreasing reactivity (fastest to slowest) toward nucleophilic 
aromatic substitution for the following compounds? 


Cl Cl 
“Су ДӨ! 
МО» 


а NO5 
(iii) X (iv) e 
ОМ МО» 
ON МО; 
(а) і>і>Ші>ім (b) ii»ii»iv»i (с) iü»ii»iv»i (d) iv>iii>ii>i 


What could be the product for the following reaction? 


N(CH3) 
Cf. 
Cl Not 


N(CH3)9 | 
(©) Ly (d) к 
: с 


What is the correct order of decreasing reactivity (fastest to slowest) toward electrophilic 
aromatic substitution for the following compounds? 


COH OCH; 
(DT °С” “С” >С 


(а) i»ii»ii»iv (b) ii»i»iv» iii 
(c) iii» ii»iv»i (d) iv» ii»ii»i 
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64. What could be the reagent for the following reaction? 


NaNH; 


SN 
CT NH;(liq) @ Reagent X 
(a) o (b) Q © G а «^ 
Ш 


65. What could be the product for the following reaction? 


(i) NHs, heat 


Cl 

ГҮ SEE он/нго Product? 
ON МО; 
NH, OH 
o OC Uo! 
ON МО» ON МО» 
СІ ЫН; 
(с) ГҮ (d) A 
n a ом NO; 
66. Which could be the major product of the following reaction? 


СЕ» 
CL, ЕеС1 
СТ uc дуга Product? 


CF3 CF; 

ој » СХ 

Cl Cl Cl 
CF3 Cl 
CF 
ad “СС 
С1 Cl Cl 
67. Which could be the major product of the following reaction? 
Bro 
© (1 equivalence) K2Cr207 
FeCl; H2504 


Major 
> > 
Heating Product 


МО» 


МО) 
СО»Н 
Вг б 
(iii) @ 
МО» 
(а) 1 (b) ii (c) iii 
HO 
dil H9804 
68. —— ———— — > Products are? 
А 


SM 


(c) 
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| В 


"C 


(iv) yon 


(d) 


(d) iv 


"90 


69. Choose the order that has the following compounds correctly arranged with respect to 


increasing (у 
МН) Но NH3 


„© о С, 


increasing 
basicity 
МН» NH; МН» 
МО» 
МО» 
МО» 


increasing 
basicity 


NH, мн, МН, 


МО» 
МО» 


increasing 


Pa 
NH) 


"OO Сы 


increasing 


basicity 


БҰЛ сети ак 


70. What could be the reagent and reaction condition for the following transformation? 


71. 


72. 


73. 


О 
ЕЮ OEt 
7 
» 
(a) ethanol, NaOH (b) ethanol, H* 
(c) methanol, NaOH (d) methanol, H* 


What could be the product for the following reaction? 
K5Cr207 
H2504 
Heat 


H 


Product 


OH 
О 
(с) OH (d) CY 
What could be the reagent to complete the following x 


on Reagent = 


(а) HCrO, K,Cr,O, (c) PCC in dried CH.CI, 


What could be the product for the following reaction? 
(1) Cb, АЈС 


(11) Mg, ЕсО 
(ш) НС = О then H20 

> Product 
(iv) PCC 


| (ІТ (b) (Y 
О 
О 
ОН 
) (а) 


(d) OsO, 
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74. What could be the reagent for the following reaction? 


О 4 | 
Reagent О О 
Саї. ас14 
5 Removal of H2O СНз 
> 
(а) CH,OH (6) CH,CH,OH 
(c) CH,COCH, (d) HOCH,CH,OH 


75. What is the expected product for the following reaction? 


Clo(1 equiv.) 
O FeCl; 
— > 
Cl 


CI 
(a) (Т (b) 
CI 
CI 
CH; 
Tos “С 
76. What could be the product for the following reaction? 


COH ЊЕ 
(x —— „ Product 
СО»Н 


О 
| | 
О 
О 
CO;H 
© СУ (4 o 
OH 


77. What is the name of the following compound? 
СН» 
ОН 


CH; 


(a) 2,6-Dimethylphenol (b) 1,5-Dimethylphenol 
(c) 2,6-Dimethylanisole (d) 1,5-Dimethylanisole 


с ECTS 


78. 


79. 


80. 


81. 


82. 


What is the name of the following compound? 


NO; 
(a) p-aminotoluene (b) p-nitrotoluene 
(c) p-nitrostyrene (d) 3-aminostyrene 


What should be the major product for the following reaction? 


» 
АСВ 


О 

(с) (а) 
What is the name of the following compound? 

OCH3 

CH3 

(a) p-methylphenol (b) m-methylphenol 
(c) o-methylanisole (d) m-methylanisole 
What is the name of the following compound? 

O 

H 

(a) benzylcarbonyl (b) benzaldehyde 
(c) phenylaldehyde (d) phenylketone 


What is the name of the following compound? 


we 


83. 


84. 


85. 
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(а) benzyl phenoate (b) phenyl benzoate 
(c) benzylbenzoate (d) phenyl phenoate 


What could be the product for the following reaction? 


(i) SOCly 
OH (ii) CH3CH50H, Н+ 
» 


О OCH35CH; OCH35CH; 
(a) oe (b) 
О OCH)CH3 


(c) Cy me (d) oe 


Which of the following structures is benzoic acid? 


Which of the following reaction sequences would be the best for synthesizing the com- 
pound, 1-bromo-3-propylbenzene? 


"Cy 


1-Bromo-3-propylbenzene 


Bry Т. Zn (Hg) 


> > 
ЕеВгз ДІСІ; НСІ 


= 
о 
— 


= 
о 
ме 


= 


5 
О 
> 
a 
= 
KI 
N 
T| E 
БЕ: 
n, 
Y 


БЕЛ х 


86. What is the expected product for the following reaction? 


87. What is the expected product for the following reaction? 


Cly(1 equi.) Е 


c CI 
CY c "CY CY 


88. What could be the Lm for the following reaction? 


Ман» 
s NH3 
—— Product? 


CH МН, СН; 


CH; 


CH CH; CH; 


89. What could be the product for the following reaction? 


О 
сүт Zn(Hg)HCI, heating 
» 


90. 


91. 


92. 


лева 
С 


О 
ОН 
AUT Е 
ОН 
ОН 
үл 

(1) Н25Од, heat 
(ii) CH3CO3H 


(11) CH3MgBr, then H30* 
OH 
OH 
OH 
С od 
OH 


сүү 


(а) 


(i) CH3CH>CCI/AICI; 
(ii) LIAIH4/THF 
(iii) H30+ 


О 
= 
У 
> 


1. Benzyl bromide 
2. Hg?*, H30+ 


(a) 
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БЕЛІ ECTS. 


А + 
g О (1) Excess MeMgBr, then НО е 
(ii) Catalytic H*, heat 
О 
О H 
О СООН 


Фа (i) Оз 
94. > 
(ii) Zn, НО 


(iii) Toluene-4-sulphonic (TOSIC) acid, heat 


95. ? (i) CuCN Б > 
(ii) Vinyl lithium, then H3O*, heat 


(i) CHGI, КСО; 


» 


(ii) #2804, HNO; 


“ ( 3 


(о 
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NO» 


ОМ 
И ( \ 
MeO 


H3 


(1) Na2CO3, CH3Br 
(ii) СН, АСВ 


» possible products? 


OCH3 
(a) t] (b) 


p» 


о 
98. сү” 
NH; 
(a) с 
HN 
NH; 


OH OH 
ae 


(1) Ethanoyl chloride, pyridine 5 


(п) Excess NH3 
(11) LIAIH4, then H30* 


МН, 
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Single and Multiple-choice Type 


1. What should be the major product for the following reaction? 


O > Major product? 
А1С 
О 


2. Which of the following is not the resonance structure of intermediate from the listed elec- 
trophilic aromatic substitution? 


Br Ф 
Ф „ОСН; 
@ CY" (ii) бей (ii) СІ 
Вг Вг 
Вг 
Вг 
2 осн; 

(іу) (у) A 

Ф 
(а) у (b) ii (c) iii (d) iv 


Liquid NH3 


NH; 
МН, Вг 
(а) (b) (c) (d) 
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4. What could be the product for the following reaction? 
О 


@ | ме 
Вг 
en О > Product? 
(ii) Ht, ЊО, heat 


Br NH; 
“Сү "CY (© Обод“ O (4 


5. Which of the following compounds are aromatic compounds? 


H N О 8 
OM (i) (ii) (iv) 
(J C7 (J Q 
H 
О О Nw N 
(v) {2 (vi) ( 7 (vii) | J (viii) | ] 
N М-м А x 
H 
О ОН 
Н Н 
М N N 
(Qf Y ә or у 69 (xii 
NN N 
О ОН 
(a) i, ii, iii, iv, v, vi, viii, x, xii (b) i, ii, iii, v, vii, viii, ix, x, xii 
(c) i, ii, iii, vi, viii, x, xi, xii (d) i, ii, iii, iv, v, vi, vii, x, xii 


6. What could be the product for the following reaction? 


МН» 
NaNO>, НСІ CuBr 
— > — > Product? 
e 
Br М2 
"Cr Тө! 


БЕЛ ECTS 


7. Which one of the following compounds is antiaromatic? 


< SN 
ef (b) (c) (2 (d) 


e 


8. What is the expected product for the following reaction? 


CO СЬ (1 equivalent) 
> Product is ? 
FeCls 
m СІ 
@) СУ (b 2 © Су“ (d) Cy 


9. What could be the product for the following reaction? 


O 
H 
о 
+ ОН-/А Ргодисї? 
О + 
A d 
нұсо, ОН n 


10. What could be the product for the following reaction? 
(i) Cl; / FeCl; 
(ii) Na5Cr?0; / heat / H* 


» Product? 
(iii) PCl 


(iv) СНҘОН 


О OCH; 


ОСН; СІ 


(с) (а) 


11. What could be the product for the following reaction? 


(i) Ch, AICI, 
(ii) Mg, ЕБО 


(iii) о 
D ИХ 
> Product? 
(iv) H*/A 
< 
(a) (b) (X^ 
O 
© ов Снос (d) Cr» 


12. What could be the product for the following reaction? 
О 


ca (i) AICI; 


> Product? 
(ii) HO 


О 
(с) сү (а) (y^^ 


13. What could be the product for the following reaction? 


(i) Ch, AICI; 
(8) Mg, ЕБО 


(iii) A then H2O 
= Product? 
(” (іу) KyCr207, Н“ 


room temp 
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H OH 
(ТТ (ТҮ 
О 
ОН 
СУ” on OH 


14. What could be the reagent for the following reaction? 


Cy? Reagent О 
О 


(а) PhCO,H (b) РҺСО,Н (c) OsO, (d) Na,Cr,O, 


15. Which of the indicated compounds would be the major product in the following Friedel 
Crafts reaction? 


СН» 
/ 
О 1 
( N / \ МО» cl = 7 
—, E AICl3 
S н 
О O O 
У e (УК 
СНз СН» О 
| | 
O O 


Q^ (у 4 ко а) 4 У— У-мо, 


16. The following reaction yields compound T predominately. 


O 
О OH 
M LI 
H3C СН» 


Predict the main product T. О 
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17. Тһе compound isopentylnitrite is a source of МО? ions and will react with an amine to 
generate a diazonium cation. Predict the product of the following reaction sequence. 


0 рт О 


oe OH isopentyl nitrite \ ) 
= 
NH; heat 
ó O О 
МН 
@ 7 (b) 9 © PO 
N 


CH; 
(с) (а) о 
Мео 


МН 


ОМе 
19. The following reaction gives two main products. Identify the products. 
СҢ; 
NaNH; 
NH3 
Br 
CH3 CH3 CH3 CH3 
NH; NH) 
(a) (3 + (b) + 
МН» МН» МН» 
СН» СН» CH; CH; 
СС МН 
"О.С "OQ Сг" 
Ж 
мН, Мн» 
2 


EE ОГ 


20. What could be the product for the following reaction? 


СН» 
Mg, ЊО 1920) 
> > Product? 
Вг 
НзС H3C OH 
D 
© (d) ДО 
H3C MgBr 


CH3 


21. The following reaction gives two main products. Identify the products. 


CH; 
NaNH; 
NH3 
Br 
CH3 CH3 CH3 CH3 
| S. МН» МН» 
а + + 
(а) қ (b) 
NH) NH; NH; 
СН» СН» CH; CH; 
x NH 
of J+ (d) : 
NH) 2 


22. What could be the product for the following reaction? 


OH 
CH, (i) PCC 
> Product? 
(ii) CH3CH2OH, Ht 
Removal of water 


(a) CH; (b) СН» 


23. 


24. 


25. 


О OCH;CH; 


(c) (Cy me (d) Cy 


What could be the product for the following reaction? 


O 
СНз (1) Na;Cr20;, H*, heat 
» Product? 
(ii) CH3CH2OH, Н+ 
removal of water 
| CY 9 o M 
O OCH2CH3 


(c) (Cy me @) on CH; 


What could be the product for the following reaction? 
(i) MnO, 


OH 
СҮ (ii) CH;MgBr 
— Product? 
Gii) H* / H20 
OH О 
(а) СІ ннн i (b) Cx (с) ГТ (а) 


What could be the product for the following reaction? 
OH 


CH; (1) (СОСІ)р, Меҙ5 = О; Et3N 


> Product? 
(ii) Ph3P = СН» 


O 
(a) СУ = (b) CY CH; 
О 
O~ 
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БЕЛЕ ОО 


26. What could be the product for the following reaction? 
NH, О 


о A 


H+ 
Removal of water 


А ч 


М НМ 


д 
ОМ 


27. What could be the major product for the following reaction? 


HN 
ФФ > Major product? 
H* 


Removal of water 


A M 


> Product? 


(b) 
М Р 
(с) (а) 
28. What could be the product for the following reaction? 


OH 
о Д. 


H* 
Removal of water 


> Product? 


29. What could be the product for the following reaction? 


О 
Сі; (excess) 
> Product + CHC]; 
HO, H2O 
O 
(a) но Cl (b) HO 
O 
O О 
| а» | с 
30. Predict the product of the following reaction sequence. 
О 
“Жа HNO; Zn(Hg) 
» » = 
ДІСІ; #2804 НСІ 
МО» 
(а) (b) 
МО; 


31. What could be the product for the following reaction? 
СН; . 
(i) Mg, БО 
Вг a emo 
——— — — Product? 


(iii) НО 
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32. 


33. 


34. 


35. 


For the given reaction: 


eye. су im (R) will be 
СН; 


СН; СН; 

(а) CH;-C-Br/AlBr; (b) CH3-C-OH/H® 
СН; СН; 
el 

(c) CH3-C=CH)/H® (d) CH3-CH-CH-Ph 
СН; СН; 


Which of Һе following compound will not give Friedel-Crafts reaction? 


CHO 


(a) oa (C) No (b) 
Ф 


МЕ» 


О 
(©) («t (d) CHN 
OH 


In the given reaction, electrophilic substitution will take place readily at the carbon? 


1' Вг Н.С 1 


(a) 17 (b) 1 


In the given reaction 


| | А1С1 Zn—Hg/HCl 
H-C Ж CH, - CH; - CH2- C- CI E (X) НЕ > (У); Choose the correct 


options. 


36. 


37. 


38. 


39. 
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(а) (Х) 1 НЕ (b) (Y)is POG 
| 
(с) (Х)15 (d) (У) 15 neo 


The type of substitution reactions of benzenoid hydrocarbons are 
(a) elimination (b) electrophilic 
(c) nucleophilic (d) free radical 


Among the following compounds, which liberates F- on reaction with MeO? 


F F 
“Ду 
а) [О (b) © 
OMe NO) 
F F 
МО; е2 
(© ) [OO 
© 
NO2 Me 
Among the following reactions, which form salicylic acid (after acidification)? 
OH OH 
(a) (b) 
+ CHCl; + NaOH — + CCl4 + NaOH — 
OH COOH 
(с) (а) 
+ CO, + NaOH — + NaOH — 


| H30® | 
Ме C—-O-OH — —»* P| + Р; (P? + FeCl; — Violet colour) 


Р, + NaOI —oP, { + P, 
Yellow 


Correct statement for the above sequence is 

(a) P, on reaction with Ag gives acetylene 

(b) P, on reaction with sodalime gives toluene 

(c) P, on reaction with вода те gives benzene 

(d) P,on reaction with 2,4-DNP gives yellow compound 


EI carne six 


40. Identify compounds which are unstable at room temperature. 


O 
@ || | (b) ( ) © е (а) | | 


41. Identify reactions which give aromatic product. 
О 


(а) e) | "EUR 
+ н” „ДД +ным-м f 
о o " -H 
«A A maet 8 C) + HY ——> 


42. Identify reactions which are not feasible. 


D 
ü Ме-СІ © С Me-C- Cl A 
АС АСВ C—Me 
|| 
Ме О 
Е Е 
МО» МО» 
Cb 
(c) Cl (d) —— 
Fe 
Fe 
Cl 
Cl 


43. Identify reactions that give tribromo substituted product. 
OH 


OH 
(a) Br; (b) сон Br? 
— > ----- 
NaOH Н20 
ОН 


ОН 
d Br, 
— 
© Br; (d) mo 
CS2 
SO3H 
44. Identify coupling reactions. 
S ® © Phenol + NaOH m ЕЗРО; 
(а) МӘСІ d Ы ү ма 
Д Т< 5°С \_/ H20 


=> T< 5°C 
ө ( 7, МӘСІ a > (d) Me-Cl 
ви 
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45. Identify reactions which give phenol product. 
Cl 


Ri 
(Ho. 


V205 AYON ax, ОзЉу 
(c) NT cue 
500°С (2) Conc. H2$04 Conc. Н›$О4 


46. Identify correctly matched reactions with their products. 


СНз СООН ОН 
Сопс. О, K5520g 
(a) "Yo ao (b) 
KMnO; /Н 
OH 
H3C—Cl 
Ас20 5081 
(с) Рһ-МН; > Ph-NH-Ac (а) От. = 
47. Identify method of prepration of benzene. 
EN Red hot Zn _ Zndust |, 
(а). 3CH———CH —— — — (b) 
Fe tube 
СН; 
NBS C05 
) С ———À (d) ^ ——— 
48. Identify correctly matched reactions with their products. 
NH 
NH) (1) Ас0 2 NO; NH) 
(2) "7a АС 
(а) > (Б) NH4SH 
(3) Aq. NaOH ——._ 
МО; МО; 
NH, МО» 
NH2 N=O 


CF;COOH 
(c) | - (d) H5S0; 


со ИЕ 


49. 


50. 


51. 


Identify correctly matched reactions with their products. 
CI 


Ф 
ӘП - ІП 


2Ма 
(с) > 
Dry ether 


(d) Q Electrolysis | lc | Э 
СООМа g^ 2 


+ 25212 


Identify reactions that give aromatic products. 


CHO 
NH45CO NH5NH 
а qum eX к 
O O 


А H*/A 
CHO 


О А НСІ 
© ыл, Оља 
А 4 
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52. Annealation takes place in which of the following compounds? 


JO i 
o 1666 


53. Which of the following is an anti-aromatic compound? 


(а) || | (b) O © È (d) (9 


54. Which compound does not give SN'/solvolysis reaction? 


I О 
@) O (b) Ss (©) «а (а) хе 
С1 


Comprehension Type 
Passage 1 


The conversion of an amide into an amine with one carbon atom less by the action of alkaline 
hydrohalite is known as Hofmann bromamide rearrangement: 


RCONH, —E/KOH эк NH, 


The most important feature of the reaction is the rearrangement of N-bromamide anion to 
isocyanate: 


О 
I || н @ | " 
R-C-NE; B2, R-C NG А „ко 
ОН 
Step 1 Step 2 Step 3 
H20 " 
—5 —*R - NH, + СОЗ 
OH 


55. The product of the reaction 


H 
Br;/KOH 
C6H5 CONH; — > Product 
CH; 


Product amine will be 
(a) S-amine (b) R-amine 
(с) 50:50 mixture of (+) and (-) amine (а) 30:70 mixture of (+) and (-) amine 


EI ОГ 


56. Predit the product in the following reaction 


* 
CONH, CONH2 
— 
р 
Мн; NH? NH; NH) 
(1) (ii) (iii) (iv) 

D D 

(a) iand ii (b) iand iii (c) iiand iii (d) iand iv 


57. Which of the following can undergo Hofmann bromamide reaction most easily? 


CONH; CONH CONH, 
CONH, 
@) © (b) © © © (d) © 
СН» OCH; МО» 


Passage 2 


A general equation for а Friedel-Crafts alkylation reaction is the following 


ДІСІ к 
+R – Х ——— +HX 


Alkyl halides by themselves are insufficiently electrophilic to react with benzene. Further, AICI, 
serves as a Lewis acid catalyst to enhance the electrophilicity of the alkylating agent. The mech- 
anism for the reaction is shown in the following steps 


Mechanism for the reaction: 


Cl Cl 
H3C 5 | С | H3C 
Step I “сн - ба ==” СН (с Al – СІ ЕН + С " 
HRS “ал 4 | БС“ 


СІ 
Ф 
ө CH; СН» 
Step II PH CH; = н “ењ <> Other canonical forms 
Cl 
© CH3 | Ө СНз 
Step Ш + С1-АЇ-С1 == + НСІ + АСВ 
H CH | CH3 
Cl 


With R-X is a primary halide, the carbon halogen bond is nearly broken and one in which the 
carbon atom has a considerable +ve charge. 


б+ 2% - 
R-CH, — СЕ—АІСІ; 
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this complex acts as the electrophile. The Friedel-Crafts acylation reaction is an effective means 
of introducing an acyl group into an aromatic ring. The reaction is often carried out by treating 
the aromatic compound with an acyl halide. 


О 
CH» - СНз 


58. Consider the following statements for the given reaction 
(i) The Friedel-Crafts reaction is an electrophilic aromatic substitution. 
(ii) First step of the reaction is the rate-determining step. 
(iii) Second step of the reaction is the rate-determining step. 
(iv) Third step is an acid-base reaction. 


Now, of these statements 


(a) iand ii are correct E i, ii and iii are correct 
(с) 1,1 and iv are correct i, ii, iii and iv are correct 
59. ФЕ -СІ (CH3CHCl. 
АСВ - ^ АСБ ^ 
What is the reason for trisubstituted product in the second case? 
(a) less positive inductive effect (b) more steric effect 
(c) less hyperconjugation (d) more mesomeric effect 


60. Ph3C СОС! + АСВ + = —  À — » The major product is 


(strong heating) 


COC(Ph)3 CPh; 


Passage 3 


Nitration of benzene or any aromatic system is done by treating it with a mixture of Conc. HNO, 
and Conc. H,SO, (called nitrating mixture). These two acids react together according to the equa- 
tion given below, to form nitronium ion which act as an electrophile: 


e Ф 
2H,SO, + HNO, —> 2HSO; + H,O + NO, 


© 
МО) ion, an electrophile then attacks benzene ог any aromatic system to accomplish nitration in 
the following two steps with arenium ion as the reaction intermediate: 


н МО» 


®  StepI 
+ МО ===> 


The direct nitration of aniline or phenol with nitrating mixture gives very poor yield of nitro 
product because benzene ring attached to -NH, or -OH group is very sensitive to oxidation 
and major part of aniline or phenol is oxidized to give a black tar mass that contains mainly 


МО» 5 
Н$О4 Step II 
— 


+ H5804 


[YI onmi 


benzoquinone, о О. Although -NH, group is o/p-orienting, m-nitro derivative is also 


formed. The ring is protected from oxidation by acetylating -NH, group before subjecting it 
to nitration. After nitration, product is hydrolyzed to get deacetylated product (o- and p-nitro 
derivatives). Nitration of phenol is carried out by Dil. HNO.. It is believed that nitrous acid (pres- 
ent as an impurity) interacts with HNO, to give nitrosonium ion, an electrophile which reacts 
with phenol to give o- and p-nitrosophenol, the latter being the principal product, according to 
the same mechanism as that of nitration mentioned above. Nitrosophenol is then oxidized by 
HNO, to nitrophenol while HNO, is itself reduced to HNO,. 
61. Regarding the nitration of phenol with Dil. HNO, as described above, the incorrect 

statement is 

(a) HNO, acts as an acid and also as an oxidant. 

(b) Nitrous acid acts as a base. 

(c) The reaction intermediate is an arenium ion. 

(d) Amount of HNO, goes on decreasing with the progress of nitration. 


62. Correct statement is/are 
СН» МО» 


(a) Rate of nitration is in the order: » > © > » 


(b) Rate of nitration of benzene and that of hexa deuterated benzene occur almost at the 
same rate 

(c) By increasing the concentration of acids (HNO, + H,SO,), the rate of nitration increases 

(d) All of the above 


63. ІШЕ то Major product is: 
NO; МО» 
Sw NH "o SN МН” `O 
А 
27 < 
, САХА, oC TT 
NO; N N 


Passage 4 G 


Itis very well known that when a compound e reacts with an electrophile then we either get 


G G 
E 
ortho- or para-substituted product, i.e., + or we get а meta-substituted product, 
G 
E 
1.е., : 
E 
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This depends on the electron-releasing or electron-withdrawing power of the group, i.e., -R/-R 
or +М/-М effect of group С. There is another theory that is the electrophile attacks the ring car- 
bon where the substituent G is a already attached. 


This is called ipso substitution reaction. 


+Е® 


e -ЕФ 


64. The factor which is expected to promote ipso substitution is 


(a) The group G should be a strong electron withdrawing group 


(b) A group which is highly electron withdrawing should be attached at ortho or para 
position with respect to the group G 

(c) The group G should leave as G* easily, i.e., G* should be highly stable 

(d) The group G should leave easily, i.e., G* should be highly unstable 


Me oy Ме 


: HNO; + H2SO4 
65. In the reaction — AB. 


Me^ 58 “Ме 
A and B are respectively 
Ме, cq Ме Ме c4 Ме 
МО» ON 
(а) + 
МО» МО» 
мег СН “ме ме/СН “м 
Ме, cy Ме Ме, c4 Ме 
МО» 
(с) T 
МО; 
C - МО; CH 
ме“ “Ме Ме“ “Ме 


МО» 


66. In which of the following can you expect ipso addition? 


OH 


(i) ey" 


(а) ionly (b) ii only 


Passage 5 


OH 


(ii) or 


Ме CH „Ме 
NO» 


ме Ну 
Me, сци Ме 


МО» 


СН 
Ме“ “ме 


iii) ey" 


(с) iandii only 


(d) i, ii, and iii 


When a second substituent is introduced in benzene ring, it is directed by group already present 
on benzene ring. Electron-releasing groups are activating, therefore o and p-directing, whereas 
electron-withdrawing groups are deactivating, therefore m-directing. Halogens, although they 
are electron withdrawing due to -І effect but still o- and p-directing due to +R effect. -N=O 


6.47 


VUE 


group is also deactivating but o- and p-directing due to presence of long pair of electrons like 
halogens it shows +К effect. When a third substituent is introduced into a disubstituted product, 
the o-isomer gives two, the m-isomer gives three while p-isomer gives only one product. This 
method is called Korner's method. The major product is formed such that it has minimum steric 
hindrance. 


67. Which of the following is not formed at all? 


Cl 
+ HNO, Conc. Н2ЗОл 
Cl сопс. 
Cl 
Cl 
a 
(a) Cl (b) ом 
Cl 
МО» 
С1 Cl 
(c) A~_NO, (d) 
CH3 
68. + H5S0, Heat, зд 'A' is: 
Conc. 
NO» 
СН; СН» 
SO3H 
(a) (b) ан 
МО» МО» 
СН» СН; 
HO3S SO3H 
(с) (ау ^? i 
NHOH NO; 
CH3 
69. сн. (0-xylene) on mononitration gives 


(a) two products (b) three products (c) one product (d) four products 
Passage 6 


When a mono substituted benzene derivative, C.H. Y, undergoes further electrophilic substitu- 
tion, e.g., nitration, the incoming substituent may be incorporated at the o-, m- or p- position 
and the overall rate at which substitution takes place may be faster or slower than with ben- 
zene itself. It has been observed that substitution occurs so as to yield either predominantly the 
m-isomer or a mixture of o- and p-isomers, in the former case the overall rate of attack is always 
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slower than on benzene itself, in the latter case the overall rate of attack is usually faster than on 
benzene itself. This is due to electronic effects that Y can exert. 


Substituent, Y is thus classified as m- or o-/p-directing; if the substituent induces faster over- 


all attack than on benzene itself then the substituent is said to be activating, if slower then 
deactivating. 


о МН 
70. on mononitration gives the major product 
О ^ NH Q 
Og NES ^Ph Os, /NH« pj, NH \ ph 
(a) e (b) (c) бу (а) 
Мо; МО» 
МО» 
ОН 
Н=9- 10 
71. + PhN$ РА X (major product). X will be 
NH, 
OH OH OH N>Ph 
N>Ph 
(a) (b) (с) (а) 
N>Ph 
NH> МН» N;Ph NH, 
72. Which among the following will give highest yield of p-isomer during nitration? 
Cl F Br I 
о "о са "а 
Passage 7 
Ме 


Ме 


Sn + НСІ НСІ + NaNO? 
>a Ухо, 2", (ху > (у) 


p-nitro cummene 


H30/A 
2 (P) 
CuCN (i) SnCly + НСІ 
(Ү) нем O maoe ^ 
НРО: в, 
(S) 


oo" 


For the given reaction sequence, answer the following 
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73. (Y) — 88} nou > мә Final product; final product is 


74. 


75. 


О 
oO, "©з 
NH> 


Me Me 
> а N 
(c) "e: МН, (9) "с 
(1) СНҘСОСІ/ЛІСІ; 
Denoo Wa 
(ii) Na 2 Yellow ppt. 
(i) Н›О/Н® 
(A) (ii) SOCI Product (L) 
(iii) (®)/А1СЬ 
(iv) H®, A 


The correct statement about the product (L) is 

(a) Product (L) on reaction with Tollen’s reagent gives silver mirror 

(b) Product (L) on reaction with H,N-NH,/-OH, A gives diphenyl methane 

(c) Product (L) on reaction with HCN gives a compound which contains a chiral centre 
(d) All of these 


Compound (T) — Product is 


OH 
(a) (O) c-on (b) {Оу сњех 
N ji 

© (Oy-c-c @ >Q)-cH-c Ox 


| 
О 


Passage 8 


Consider the aromatic anthracene molecule, СН, shown in the figure: 


Approximate calculation of the x-bond order for C-C bonds yield the following results 


Bond п-Боп4 order 
1-2 0.738 
1-11 0.535 
2-3 0.586 
9-11 0.606 


11-12 0.485 
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Also, considering the electron displacement effect in combination with bond order data, answer 
the following questions. 


76. Which of the following carbon is most likely to be attacked by an electrophile (NO; in 
acetic anhydride at 15-20°С)? 


(а) C31 (b) C-9 
(с) C2 (d) C-11 

77. Which of the following C-C bond has least percentage of single bond character? 
(a) CC, (b С-С, 
© С,-С,, (d) CC, 

78. Which of the following (C-C) bonds are shortest and longest respectively? 
(a) 11-12 and 1-2 (b) 1-2 and 11-12 
(c) 9-11 and 1-2 (d) 2-3 and 9-11 

Passage 9 


Benzene gives electrophilic substitution reaction with strong electrophilic. The leaving group of 
this reaction is H in the form of H?, -COOH in the form of CO, and -SOH in the form of SO,. 
The reaction is known as aromatic electrophilic substitution (ArSE) reaction. 


79. Benzene can be obtained by 
(a) Conc. HNO,/Conc. H,SO,/ Benzene 
(b) NO,BF,/Benzene 
(c) NO,CIO,/Benzene 
(d) Phenol/Zn 


80. Consider the following statements 


() Benzene reacts with electrophile to form reaction intermediate known as 
cyclohexadienyl cation. 

(11) Formation of carbon-electrophilic bond is rate-determining step in ArSE reaction. 

(iii) Breaking of C – Н bond is rate-determining step 

(iv) Sulphonation of benzene is a reversible reaction 

The correct statements from the above are 

(a) i ii, iii and iv (b) 1,1 and iv 


(с) i, iii and iv (d) ii, iti and iv 
81. In the given reaction 


OH OH 
COOH Br Br 


Br 


The leaving group(s) in the form of electrolphile is 
(а) 2H° only (b) One H® and one CO, 
(c) 2H° and one CO, (d) One CO, only 


e ECTS 


Passage 10 


Based on the Lewis structure of benzene 


Benzene 


82. What is the bond angle for each H-C-C and each C-C-C on benzene? 
(а) 120° апа 120? (Б) 109.5° апа 120? (с) 120° апа 109.5? 
(d) 180° and 120° (е) None of these 


83. Whatone of the following is the best description for the overall shape of benzene molecule? 
(a) Linear (b) Triangular (c) Tetrahedron 
(d) Planar (e) Goofy 


Matrix Type 
84. Match the columns. 
Column I (alkene) Column II (o/p ratio in nitration) 


CH; 
ры 
(9) 


CH5CH 
err (а) 092 
NO 


~~ CHMe2 


(Ә [0 (т) 157 


DWE M 


(a) (p) 0.22 


(d) CY s (s) 048 


“ми 


85. Match the columns. 
Column I Column II 


(reagents used for the desired 
product in major amount) 


OH OH 


(a) —— (p CHCL/NaOH 


COOH 


86. 


87. 
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OH OH 
COOH 
(b) — > (9) CCl,/NaOH 
REM сш 
(с) .. (OY (r) NaOH followed by CO, 
N N 
H 
OH OH 
H 
(d) CHO (s) KOH followed by CO, 
— 


Identify reaction correct match with its reagent 


Reaction Reagent 
i 
C=N C—H 
(a) ом-4 У ---ом-/ У (р) DIBAL-H/H,O* 
о--0 Qe ap 
(b) X _ Cl Ps (q) T.CI/LAH 
(0) (0) 
HO 
(c) 2^. n —=о (т) O,/Zn 
МО» МО» 
S 
(d) || >> (s) Zn-Hg/HCl 
Ж 
С-Н CH3 
| 
О 
Match the reduction in Column I with their products listed in Column II. 
ColumnI Column II 
NO; NH) 
(a) O (i) Sn/HCI (р) 
-------> 
(ii) оне 
МО; МО 


i) » Zn/NaOH/C)H5OH _ (9 O 


EE oem 


NHOH 
ZwNH4CI. 


Ее/Н2О 


°С N-N-Ph 
LES 


88. Match the processes in Column I with properties in Column II. 
Column I Column II 


(pair of compounds) (reagent used to distinguish 
pair of compounds) 


UN А (р) Br,/H,O test 


(q) Tollen's reagent 


(с) Ме- om H and А (г) Iodoform test 


О 


(d) Me- CH, - Cz CH and Ме-С=С-Ме (s) Lucas reagent 
(t) Ammonical cuprous chloride 


89. Match the Column I with Column II. 


ColumnI Column II 

(a) Toluene (p) On oxidation by KMnO, in acid medium gives benzoic acid 
(b) Cumene (q) Used in the manufacture of phenol 

(c) Benzene (г) Symmetrical trimethyl benzene 


(d) Mesitylene (s) On oxidation (V,O;/O,) at 250-450*C gives maleic anhydride 


90. Match the columns. 


Column I Column II 
(pair of compounds) (reagents used for identification) 

OH NH, 
a) (p) Br, + H,O test 

and 
| | 
(D Et- С-Н and Me -C -Me (а) CHCl, + NaOH test 
(c) Ме-С=С-Н and Ме-С=С-Ме (r) Iodoform test 
and 4. 


(s) Tollen's reagent 


91. Match the columns. 


Column I (reaction) 

О 
(а) К-С-МН›——>КЕМН, 
О 
(b) R-C-NH-R 
О 
(с) Е-С-ОН--> ВМЊ 


> RNH; 


О 
(d) R- C- NH - NH; 


> КАН, 


92. Match the columns. 
Column I (pair) 


|| 
(a) СН; -C – С1/Ма№з 


i 
(b) CH;- C- NH;/NaOBr 
(c) CH,COOH/N,H 


О 


О 
Ш || 
МН-О-С-СН;/Ваве 


(dy C6Hs-C 


93. Match the Column I with Column II. 
Column I 


(a) СН» C NH5 


(D CHj-C-OH 


(c) CH4- C- OH - 


О 
(d) ОВ 


(i) NaN, 
(ii) НО 


94. Match Column I with Column II. 
Column I (elements/compounds) 


(a) Halogens 


Т 
(D R-C-CH; 
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Column II (reagents) 


(p KOBr 
(а) OH-/H,O 
() N,H/H® 
(s) НМО,/А/Н,0% 


Column II 
(p) Lossen rearrangement 


(q) Schmidt rearrangement 


(r) Hofmann rearrangement 


(s) Curtius rearrangement 


Column II 
(Intermediate/Product) 


(p CH,N-C-O 
|| 

(а) CH3-C-NHBr 
О 
|| 


(х) СН;-С-ОМН, 


() СНАН, 


Column II (tests) 
(p Br,/H,O 


(q) Baker-Mulliken test 
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(c) iol (т) Iodoform test 
HO OH 


(d) (s) Beilstein test 


95. Match Column I with Column II. 


Column I [name of reaction] Column II [substrate(s) of reaction] 
(a) Haloform reaction (p) o-methyl carbonyl compound 
(b) Aldol addition (q) Acid amide 
(c) Witting reaction (r) Aldehyde 
(d) Hofmann bromamide reaction (s) Halide and carbonyl 

96. Column I (reaction) Column II (intermediate) 
(a) Wurtz reaction (p) Carbocation 


(b) Dehydration of alcohol with Conc. H,PO, (д) Electrophile (excluding 
free radicals) 


(c) Kolbe's electrolysis (r) Free radical 
(d) Diazotisation (s) Carbanion 
(t) N, gas liberated in intermediate 
step 
Integer Type 
97. Identify compounds which are aromatic. 
Ф © Ф 
= Q C3 


98. Identify compounds which are nonaromatic. 


OH 


2200 
Q O Ô А 
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99. Identify compounds which are antiaromatic. 
о ноо с 
Н О 
ag 4 500 


100. Identify compounds which react faster than benzene in ArSE reaction? 


OH МН, ВН, СМ МО» COOEt 


NHCOR OCOR 


зоосос 


101. нај 7. which react slower than benzene іп ArSE reaction? 


COOEt 


206666 


NHCOR OCOR 


ооббов 


6.57 
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Answer Keys 


LEVEL 1 
3 4 5 6 7 8 9 10 11 12 13 14 15 
b c c c a a c b c c c c b 
16 17 18 19 20 Pil 22 23 24 25 26 27 28 29 30 
b a b c d d d d b d b c b cd b 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
с b d d b b c d d a b a a d b 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
c b a b b b b a с b c b d a с 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
d c c d a c a ac c b a c d d a 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
b a c c d b b с а b b a b b b 
91 92 93 94 95 96 97 98 
b d a a с а ab c 
LEVEL 2 
1 2 3 5 6 7 8 9 10 11 12 13 14 15 
с а b d a d a с а b b b b c 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
а а а c с c b b a b a a a d b 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
а abc | abc bc ab bd bc bc acd | acd | abed | ab | abd ac abd 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
abed| ab | abd | bd ad abc | bed | abc ac a b с с b b 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
b d с С а с а а а а а а b b d 
76 77 78 79 80 81 82 83 | 84(a) | 84(b) | 84(c) | 84(d) | 85(a) | 85(b) | 85(c) 
b b b d b c a d r q 5 Р 5 qr р 
85(d) | 86(a) | 86(b) | 86(c) | 86(d) | 87(а) | 87(b) | 87(c) | 87(d) | 88(a) | 88(b) | 88(c) | 88(d) | 89(а) | 89(b) 
P P q E 5 P 5 I q 18 РЧ qr qt P pq 
89(с) | 89(а) | 90(a) | 90(b) | 90(c) | 90(d) | 91(a) | 91(b) | 91(c) | 91(d) | 92(a) | 92(b) | 92(c) | 92(d) | 93(a) 
5 т а rs 5 г р а r 5 5 г а р pas 
93(b) | 93(c) | 93(d) | 94(a) | 94(b) | 94(c) | 94(d) | 95(a) | 95(b) | 95(c) | 95(d) | 96(a) | 96(b) | 96(c) | 96(d) 
ps r ps 5 r р а prs pr prs q rs ра т pat 
97 98 99 100 | 101 
5 4 3 6 7 
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WORKBOOK EXERCISES 


EXERCISE 1 


Identify complete reaction sequence 


| SO; / H80, 
-------> 


ом CI 


TL NaSMe / MeSH 
м 


С1 


“CO NaNH, / NH,(1) 
— > 


Br, / NaOH 
— 
HO 
SO3H 
COOH 
Br, / NaOH 
HO = 227 
COOH 
CH; 
CH; 
I, / CuCl, 
SO3H 
Cl 


NaSMe / MeSH 
ФА 


HNO4/H5SO, 
„ме, 
Con. Н,80, 


Ке OEt 
Na / Liq. NH 
pou aan 
HC 
HC HNO; / H,SO, 
4. | АА 
CH; 
Н.С CH; 
Br; / NaOH 
6. | 
HO 
COOH 
HOS Br, /N 
2 / NaOH 
ЕЯ ----- > 
НО 
СООН 


Н.С CH; 
Н.С 
Br, / Fe 
С —_> 
i HNO; / Н,504 
3 ---------> 
ЕР сн, 


О HNO; / Н,50, 
—— —_ а 
сн; 

Н.С CH; 


7 Con. Н,5О, 

| 16. | -------> 
ОН 

15 Con. H,SO4 

| 18. | — > 


| 6.60 | CHAPTER SIX 


OH 
V30; / 500 °С 
Я 
cl L/CuCl 
b "S0,H 


[e 
а Hc-4 
ER СС e 
NO; > 
(1) ОН/А 
о  Q)PhN;CI 
CH; 


У,0;/500°С 
@ __%205/500°С 


МО, 
\,0./500 °C 
. --------» 


НС CH; 
Con. КМпО, 
--------- 
вс 
EN ae 


NO; 


О 
Br, / NaOH 
CE E 
CH; 
Н.С CH; 
CHCI/NaOH 
ЕА 
ОН 


28. _Сопс. 6,50, | 


Н.С СН; 
Con. KMnO 
С Е. 
СН» 
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EXERCISE 2 


Identify reagent used and intermediate products in the following conversion. 


A. Multiple-step synthesis 


HNO; NH2 HN; МН, 
Н,804 (а) bv. ЊРИС 
Heat dim 
Br NH 


(b) HO- 


B. Multiple-step synthesis 


HC. е7 
5 МН; 
СН CH3I H NaNO) 
CY * o. Жб; СНз на ВЕ H* and heat 
4———————— —> > 
NaNO) 
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EXERCISE 3 


Identify reagent used and intermediate products in the following conversion. 


NO, 


CH СН» NaNO; 
à Но, Pt _ POE A t 


s © J zu 5% 


у ше), в m 
Аш ө 
CHCH; 

EXERCISE 4 


Identify reagent used and intermediate products in the following conversion. 


A and F are a pair of 
enantiomers 


СІ C and D are a pair of 


се 3 enantiomers 
E 
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SOLUTION FOR WORKBOOK EXERCISES 


EXERCISE 1 
Identify complete reaction sequence. 
Н.С СН 
diio ds Н.С 
SO, / H5SO, \ 
о. м SO,H 
H4C 
НзС ОЕ! HC Ga 


Na / liq. NH, 
ВН ТҮҮ 


O-N С1 
ҮГ NaSMe / MeSH ов 
С1 SMe 
H3C Н.С 
Н.С HNO, / H,SO, HC №, 
ЕЯ — > 
CH; сн, 
СІ NaNH, / NH4(1 
Br, / NaOH 
L6. | — ae 
HO 
COOH 
Br, / NaOH 
— 8 


SO,H 
НО; Вг, / NaOH 
ЕД — > 
HO 
COOH 
COOH 

Br, / NaOH 
ЕЯ но -------х- 


СООН 


Вг Вг 
НО | 
Вг 
Вг Вг 
НО НО | 
Вг 
Вг Вг 
НО | 
Вг 
Вг Вг 
НО | 
Вг 


с. ООЛ 


HC сн, 
H4C CH 
НЗС Br, / Fe 4 3 
10 Huc жаға H4C 
Br 
сн; CH; SO,H 
L / CuCl, 
— I 
SO,H Ie 
NO; 
HNO,/H,so, 9У №; 
————- 
С NaSMe/ MeSH iis 
a e e 
aot мени CL 
МО» МО» 
МО» 
о HNO, / H,SO, 
— > 
сн; 
сн; 
HC CH; 
H4C CH; 
ҡо, 
HNO, / H,SO, 
“СО UEM СС 
SO,H 


ОН " 
У,О; / 500 °С 8 o 
| ии с 
| 
О 


Н.С CH; 
COOH 
Con. KMnO, 
— ——» 
1 
СІ I, / CuCl, а 
ве 
SO3H оын 
О 
н;с-“ . | 
AICI, 
О 
| X ВА АНЕ а 
23. 
— d OX No reaction 
NO, АС» е 
Вг 
О Br, / NaOH бы ort 
= 
| y 
СН; pes 
N,Ph 
— -2- 
O юра 
СН; он 
СНСЬ /NaOH 
26. ep I 
OHC 
OH с в 


V,0; / 500 °C o 
27. 
на ( ~ ned "m 
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| 6.66 rms 


ОЕ 


ас 


NO; 


а 


H3C CH, 


сн; 


Соп. Н,5О, 


--------->- 


V,0, / 500 °С 


—д _ > 
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EXERCISE 2 


A. Multiple-step Synthesis 


үзуге Н.РУС 
HNO, ON NH, ом 
HSO, | (a) КИ 2 
Вг Вг _ heat NH 
NO, (b) НО No, L— 


B. Multiple-step Synthesis 


PONE T" NH, ius мес OH 
А aNO, 
CH, ксо CH, на < СЁ нон, heat CH, 
2 3 ———————»- ЕЕЕ 
Z 
NaNO, 
Hel H,PO, MeMgCl) HBF, 
Y 
HC. „СН 
3 “М 3 CH 


А СН, Е 
| о 27 с“ 


МО 


CHAPTER SIX 
EXERCISE: 3 


Identify reagent used and intermediate products in following conversion. 


NO, NH, месте он 
CH, CH, NaNO CH, НО CH, 
СН, JNO; CY ` H,Pt CY “шт” Cy ' Hs heat CY 
= ----->- ------->- — > 
H,SO, 
EtCl/ AICI, 
CuBr NaCN HBF 
H,PO 
CH, COOH HBr | | | KCN | 
Na,Cr,O | 
DINI CH CH 
H+ heat 3 3 CN F 
Br CH, CH, 
CH,CH, COOH 


EXERCISE 4 
Identify reagent used and intermediate products in following conversion. 


A and F are a pair of 


enatiomers 
ғ ОН ei OH 
Е + 
ОН ОН OH 


H, Pt or Pd 3 
"a р = HCI/CCI, Вг Вг 
СН cl CH C and D are a pair of 
ел à Жа g enatiomers 
E 
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Reaction Mechanism Chart 


СІ Е CN i: I 
HPO, НВЕ, CuCN/HCN  CuBr/HBr KI 
адар = ,( у-кен-(7) 
Butter yellow 75 = 
қао,5-// V-N-N-4 9 М Aniline/H* мым мн, 
Methyl orange | МаО;5 / ум p-amino azobenzene 
мемы  [Phenol/OH™ езен у H 


/ 
QO’ 
froid) 
(Methyl red) red 


"on 


du MM MeMgCl 
2) њо H30* 


[р- -hydoxy azobenzene | 


СООН 


но 


CONH, | 2 
Вг Вт Сопс. CN ENGT N=N 
= = 
50, | вг Вг ОН oH| 0) NaOH 
B СГ (3) m 
r MN 
Tri bromo benzamide (Biphenyl ) 


Br 
OH "d 
H50/Heat 
T РӨ 
Вг, Вг, 
(1) DIBALH он те? С 
(2) Н,О+ * (2) EtOH/H 
Br Ethyl benzoate 
( Tri bromo benzaldehyde) d 
| AcOAc/Py [eon ССІ; аум 
ОАс ОН OMe 
COOH OOH CONH; 
B Br н, o 
| Meon" к 
АсОАс /Р е 
D и on 
Tri bromo benzoic acid HOOC. OOMe 
Oil of winter green 


This раде is intentionally left blank 
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Biomolecules 


Question Bank 


LEVEL 1 


. Which of the following statements is correct? 
(а) The Ruff procedure lengthens an aldose chain and gives a single product. 


(c) The Kiliani-Fischer procedure shortens an aldose chain and gives а single product. 
(d) The Kiliani-Fischer procedure lengthens an aldose chain and gives two epimers. 


. Which of the following is not a disaccharide? 
(a) sucrose (b) mannose (c) lactose (d) maltose 


. Which statement about the pyranose form of mannose is not correct? 

(a) it exists as two anomeric stereoisomers. 

(b) it reacts with Tollen’s reagent to give a silver mirror (i.e., it is a reducing sugars). 

(c) reaction with excess СН Тапа AgOH gives а non-reducing penta-O-methy] derivative. 
(d) it resists reduction with aqueous sodium borohydride. 


. Two aldopentoses X and Y give the same osazone derivative. X is oxidised to an optically 
active aldaric acid by dilute nitric acid. Ruff degradation of Y gave a tetrose which was 
similarly oxidised to an optically active aldaric acid. Assign the structures of X and Y from 
the following list. 
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О О О О 
ж ж 2 2 
Н---ОН HO ——H HO —— H Н —— OH 
(i) H—+—OH (i) HO——H (iii) Н---ОН (iv) HO——H 
H——OH Н —— OH Н ОН Н —— OH 
OH OH OH OH 
(a) Х=1апа Y =iii (b) X=iv and Y=ii 
(c) X=vand Y=iv (d) X=iii and Y=i 
5. Which of the structures 1 through 4 is methyl-p-galactopyranoside? 
О 
2“ 
H— ОН 
НОН 
НО Н 
Н ОН 
ОН 


D-Galactose 


D) H О > H O 
© OSEE, bci 
OH 


н ОНоме HO OMe 
H H А Н H Š 
(iii) HN H H (iv) HOA H OH 
OH H OH 
HO OMe H OMe 


(a) i (b) ii (с) ій (d) iv 


6. What is invert sugar, and why is it so named? 
(a) the sugar mixture from hydrolysis of sucrose; fructose is isomerised to glucose. 
(b) thesugar mixture from hydrolysis of sucrose; the optical rotation changes from (+) to (-). 
(c) the sugar mixture from hydrolysis of starch; o-glycosidic bonds are changed to 
B-glycosidic bonds. 
(d) the sugar mixture from hydrolysis of starch; glucose is isomerised to fructose. 


7. Which of the following compounds is a B-aldopentafuranose? 


HO 
H OH 
о OH О 
Н НО 
(1) OH H (ii) 
H 
i OH OH H in 
H OH 


10. 


BIOMOLECULES 


H О ОН 


Н НО 


ОН Н 


(a) i (b) ii (c) iii (d) iv 


. When octa-O-methyl D-cellobiose is hydrolysed by an aqueous acid, two O-methyated 


glucose derivatives are formed. One is a tetramethyl derivative, and the other is a trimethyl 
derivative. Why is a single methyl substituent lost in this process? 

(a) one methoxy group is lost by B-elimination. 

(b) one methoxy group is an ester and the others are all ethers. 

(c) one methoxy group is part of an acetal, the others are all ethers. 

(d) one glucose is an o-methyl glycoside; the other is a B-methyl glycoside. 


. Acid-catalysed reaction of D-glucose with benzaldehyde produces the 4,6-O-benzylidene 


derivative. Reduction with NaBH4, followed by excess HIO4 cleavage and acid hydrolysis 
yields a C,H,O, tetrose and benzaldehyde. What is the configuration of this tetrose? 
(a) 25,35 (b) 2К,35 (с) 2R, 3R (d) 25, 3R 


Gentiobiose is a disaccharide incorporated into the chemical structure of crocin, the chem- 

ical compound that gives saffron its colour. Deduce the structure of gentiobiose from the 

following information. 

(i) Acid hydrolysis of gentiobiose yields only D-glucose. 

(ii) Gentiobiose is hydrolysed by f-glucosidase enzymes, but not by o-glucosidase 
enzymes. 

(11) Gentiobiose is a reducing sugar and reacts with sodium borohydride. 

(iv) Methylation of gentiobiose followed by hydrolysis of the glycosidic bonds yields the 
two D-glucose derivatives shown below. 


— 


CHO CHO 
Н —1—OCH; Н ОСН; 
+ „=== — — 
Gentiobiose oe > H > 06 B + DOC H 
NEt3 H20 H—T-OH Н ОСН; 
НТ ОН Н ОН 
СЊОСНз СЊОСНз 
CH;0H 
O. OH 
OH 
OH 
OH 


В – glucose 
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What is the structure of gentiobiose? 


CH50H 


OH 


O 
OH H 
СЊОН 


О 
ОН 


О 
H 
О 
ОН 
(с) ОН 
ОН О 
ОН 
ОН ОН 
ОН 


O 
O 


OH 


СНҘОН 


ОН 


ОН 
ОН 


11. Choose the answer that has correctly selected the major species of the following two acids 
to be present in blood naturally buffered at pH = 7.2. 


сн сн 
H3C ^N H H3C —N: + не 
СН» СН» 
pK, = 9.8 
Acids Conjugate bases 
О О 
OH OF 
pK, = 4.2 
O O 
i R 
o° 9 OF 
(а) НЗС а + (b HC E + 
СН» CH3 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


BIOMOLECULES 


О О 
CH; CH3 
e OH OH | 

(c) С —N-H + (d) + H3C = 

| 

СН; СН; 
[Possible species in blood buffered at pH = 7.2] 
Which one of the following is a non-reducing sugar? 
(a) Glucose (b) Mannose (c) Fructose (d) Sucrose 


Which of the following compounds will not show mutarotation? 
(а) Methyl-a-pb-glucopyranoiside 

(b) о-р (+) glucospyranose 

(c) В-р (+) glucopyranose 

(d) В-р (+) galactopyranose 


о-р-еТисоѕе and B-p-glucose аге 
(a) anomers (b) C,-epimers (с) C,-epimers (d) enantiomers 


At isoelectric point, the amino acid has 
(a) Least viscosity 

(b) Maximum surface tension 

(c) Minimum solubility 

(d) All of these 


Which one of the following is not correct for monosaccharides? 

(a) They are optically active polyhydroxy carbonyl compounds 

(b) Fructose is ketose sugar and hence it does not give red precipitate with Fehling's 
solution 

(с) о-р (+) glucose and В-р (+) glucose are anomers 

(d) Glucose and mannose are epimers 


Which of the following is not a surfactant? 


CH; 
(а) CH;-(CHjjs - т — CH3Br- (b) СН,-(СН)„-СН,-МН, 

CH; 
(c) CH, - (CH,),,- CH,OSO; Ма“ (d) ОНС - (CH,),,- CH,- COO" Na* 


Tertiary structure of protein contains which type of forces? 

(a) Electrostatic forces only 

(b) Electrostatic as well as hydrogen bonds 

(c) Electrostatic, hydrogen bonds and Vander waal forces 

(d) Electrostatic, hydrogen bonds, Vander waal forces, dipole-dipole attractions and 
disulphide crosslinkage. 


Which of the following is an addition and homopolymer? 

(i) Neoprene (ii) Polystyrene (iii) Nylon-6,6 (iv) Nylon-6 
(a) onlyi (b) i, ii and iv 

(c) iand ii (d) i, ii, iii and iv 
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20. Identify structure of thymine 


NH; 
(c) | “у 
"o 


21. Identify structure of adenine 


NH; 


(a) | TS 


N 
2 
NH N 
22. Identify structure of cytosine 


МН, 


“у 


Ка A 


N 
22 
NH ^w МН, 
23. Identify structure of guanine 


NH; 


“у 


КА p 


О 
М 
(b) 2 | NH 
PN 
NH MN МН» 
HO OH 
О 
(а) 
ОН 
О 


NH) 
НС 
(а) | NH 
„ч 
О 
H3C 
(b) | NH 
T 
МН» 
(а) | “м 
ет 
O 
в 7 NH 
a а, 


BIOMOLECULES 


МН, О 


нұс 
(c) | Ха (9) | NH 
9 Еч 
24. Identify structure of adenine deoxyribo-nucleoside 
МН» NH) 
N < ~ 
eX x 
(а) HO М CN (b) но N^ о 
о О 
ОН ОН 
О 
t Ф 
О 
(c) 2 | (d но-Р-о 5 N СО 
І 
РА 
NH “у ОН 
ОН 
25. Identify structure of Riboso-5-triphosphate 
M M M M 
НО-Р-О-Р-О dt НО-Р-О-Р-О ыл 
І І І 
(а) OH OH (b) OH OH 
OH OH OH 
ооо 
НО-Р-О-Р-О-Р-О 5 OH оо о 
І І І 
ОН ОН ОН 
ОН ОН 


26. Identify structure of Guanine deoxyribo-nucleotide 


Мн» NH) 
N ENS КЗ 
М М 
( Y^ | 
а) ноу  N = (b но : yo 


OH OH 
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N 
О О М 
M 
(c) H3C (4) HO-P-O 8 М 
| МН OH 
NH O OH 
27. Identify structure of Cytosine deoxyribo-nucleoside 
NH, NH» 
(X ex 3 
(а) go N^ “о (0) но N^ ST 
O О 
ОН ОН 
О 
М М 
МН 
О C A Q < 
M 27 M 
() HO-P-O N^ ^N^ “мн, (d) но-р-оО 62 
| | 
ОН ОН 
ОН ОН 
28. Identify structure of Thymine deoxyribo-nucleotide 
О О 
МН 
/ 
Nn NECS 
(à HO-P-O à N^ смо “мн, ©) но-р-о К М 
І 
ОН OH 
OH OH 
NH2 МН» 
| € | 
wo N 4 
(c) НО о (а) но о М 
ОН ОН 
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29. Identify structure of Guanine ribonuleotide 


30. 


31. 


32. 


NH) 
NH CN 
О CA S |l J 
(а) HO -P-O б N^ ^N^ “мн, ©) но - N 
| 
OH 
OH OH OH OH 
О NH? 
~ 
NH N 
2 SA J о КА 
(© HO -P-O 8 N' CON (d но ро N^ “о 
О 
ОН ОН ОН ОН 
Identify structure of poly(diethylene glycol) 
О 
ОН С _CH 
edel 1 ы o^ ^w -— 
CH — CH; | 
L H _ 
tcn- cm 
n 
(у +CH; — CH=CH — CH; + (d сн, Сн, осн, cg, —o-] 
= —n — —n 
Identify structure of poly(methyl acrylate) О 
С -CH3 
(а) Lens СН; —O —СН> —СН› o O) о’ мн 
n | 
[сн CH) | 
n 
сн сњ 4 
© “Ген; -сн =ен –сњ, 4 (4) l " 
п H3C 
“ө ы 


Identify structure of Nylon-6 


(a) сн» CH; —О—СНн› —СН» of 
n 


Бен; СН; —CH, —CH; —CH, —С мн -] 
(b) n 


(c) сн; (а) | 
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33. Identify structure of neoprene 


@ cH, a —CH —CH; + 
CI 


o [a с 
О 


34. Identify structure of poly(methylmetacrylate) 


5 Lon E. —CH СН, i 


Cl 


0—CH; 
сеа 


(b) 


l^ 
-Есњ —сн —o + 


СН) —CH 


М 


aa 


35. Among the following polymer identify homopolymer 


(a) Nylon-6 (b) Buna-N 


(c) 


Buna-S (d) Polyethylene 


36. Among the following polymers, identify the copolymer 


(a) Nylon-6 (b) Starch 


37. Which of these is a hypnotic? 
(a) Metaldehyde 


38. An ester used as medicine is 
(a) ethyl acetate 


39. Nylon threads are made of 
(a) polyvinyl polymer 
(c) polyamide polymer 


40. Paracetamol is an 
(a) antibiotic (b) antipyretic 
41. Antiseptic, chlorozylenol is 
(a) 4-chloro-3,5-dimethyl phenol 
(с) 4-chloro-2,5-dimethyl phenol 


42. Phenacetin is used as on 
(a) antipyretic (b) antiseptic 


(b) Acetaldehyde 


(b) methyl acetate 


(с) 


(с) 


(с) 


РУС (d) Protein 
Paraldehyde (d) None of these 


methyl salicylate (d) ethyl benzoate 


polyester polymer 
polyethylene polymer 


antimalarial 


(d) analgesic 


3-chloro-4,5-dimethyl phenol 
5-chloro-3,4-dimethyl phenol 


analgesic (d) antimalarial 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 
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Which of the following colours is imparted by alizarin dye in the presence of Ст" ion? 

(a) Violet (b) Brown-red (c) Pink (d) Red 

Which of the following polymers can be used for lubrication and as an insulator? 

(a) SBR (b PVC (c) PTFE (d) PAN 

A hybrid rocket propellant uses 

(a) a liquid oxidiser and a solid fuel (b) a composite solid propellant 

(c) a biliquid propellant (d) a solid liquid and gas as a propellant 

Buna-N synthetic rubber is a copolymer of 


СІ 

(а) H,C-CH- | = CH, and НС = CH- CH=CH, 
C 

(b H,C = CH- CH = CH, and H,C, - CH=CH, 


(© H,C- CH- CN and HC = CH -CH - CH, 


СІ 
(d) H,C = CH- CN and C - CH- | - CH, 
C 


Among cellulose, polyvinyl chloride, nylon and natural rubber, the polymer in which the 
intermolecular force of attraction is weakest is 
(а) nylon (b) polyvinyl chloride 
(c) cellulose (d) natural rubber 
H 
1 
Тһе drug У СН»—СН»›—МН» is used аз an 
(a) antacid (b) analgesic (c) antimicrobial (d) antiseptic 
What is the complementary RNA sequence for the DNA segment AATCAGTT? 


(а) AAUCAGUU (b) CCAUCGAA (с) AACUGAUU (d) UUAGUCAA 


In DNA replication the complementary nucleotide sequence for 5'-ACGT-3' is which of the 
following? 

(а) 3-ACGT-5' (Б) 3-TGCA-5' (с) 5’-AGCT-3’ (d) 5’-TCGA-3’ 

Which of the following is not a disaccharide? 


(a) sucrose (b) mannose (c) lactose (d) maltose 


Shown below are five representations of the molecule alanine. Which one best represents 
the structure of alanine in the blood stream (a buffered solution of about pH 7.4)? 
The pk, values for alanine are 2.3 (-CO,H) and 9.7 (-МН,”. 


HBC H H3C Ri T 
(a) ~ M? (b) 85 “Ун 
Wf H Озын н H Dn 
HÇ H HBG H 
© а 0 @ ye 
РАР о ul ^ бө 
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53. Identify the final product of the reaction 


О 
a 
HO —1—H 
HO —1—H 
Н т ОН 
Н— ОН 
OH 
COOH 
HO —1—H 
(a) 
Н ОН 
СООН 
CHO 
HO —1—H 
(c) 
HO —1—H 
COOH 
54. Identify the final product of the reaction 
О 
7 
НО Н 
НО Н 
H— он 
Н— ОН 
OH 
COOH 
HO —1—H 
(a) 
H—,— OH 
COOH 
CHO 
HO —1—H 
(c) 
HO —1—H 


(i) HNO; 
(ii) #20; / Fe? . 


(iii) HNO3 


HO H 
HO H 


HO H 
(d) 
HO H 


(i) Вг, H20 
(ii) #20; / pe 


(iii) Bry, НО 
(iv) H20; / Fe*3 
(v) НМОз 


НО H 
(b) 
HO H 


HO H 
(d) 
HO H 


55. Identify the final product of the reaction 
CHO 


H—1—0OH 
H—1— OH 


HO 


HO—1—H 
(c) 
HO—1—H 


COOH 


56. Identify structure of o-D-Lyxofuranose 


Н ОН 
H—1—0H О 
а) н——он 
н 
СНҘОН 
HOH2C——OH 
H ——0H o 
(© H—— OH 
H 
H 
57. Identify structure of o-p-Ribulofuranose 
H — ОН 
H——OH О 
@) н——он 
н 


(0 Bry, H20 
(ii) H20; / Fe? 
> 
(iii) KCN, NH4CI 
(іу) НО" 
СООН 
HN ——H 
(b) 
НО =н 
СООН 
CHO 
H3N H 
(d) 
HO H 
CHO 
H —1—0H 
нон о 
(D H—T—0H 
H 
H —1—0H 
СИОН 
H —— OH 
HO ——H 
(d но--н 
H 
CH50H 


(b) 
H—— OH 
Нон 
(9 но——н 
H 
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58. Identify structure of a-p-Xylofuranose 


HO OH 
О 
(b) OH H 
H OH 
H OH 
Н ——0OH 
HO——H о 
@ нон 
H 
OH OH CH;OH 
59. Identify structure of a-p-Glucopyranose 
Н —— OH H OH 
Н —— ОН H OH 
O O 
(a) Н-Г ОН (b HO ——H 
HO ——H HO H 
H H 
CHOH СНОН 
H —— OH НОЊС —— OH 
H —— OH H —— OH 
но--н 9 О 
(с) НО (а) HO ——H 
НТ OH Н —— OH 
H H 
СН;ОН H 
60. Identify structure of о-р-Агађіпоругапоѕе 
Hog но ОН 
О 
НО О 
а н ОН b) H 
а) н й (E S LEN тон А 
HO H он 
Н 
H 
O 
HO 
c OH 
ЧЕ. 
d OH 
H ÓH 
61. Identify structure of polyethene 
Ох „ОН CI 
C | 
Q ri ы 1% 
[- CH -CH; 4 | п 
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62. Identify structure of guanine 


О 
H 
(а) HN | > (b) e 
gs N wur o 
NH» О 
(с) | SN (d) 2 | МН 
"S mE xA wa 
63. Identify structure of adenine 
ХН; О 
М N 
(a) 4 | || (b) 4 | МН 
ХН ~ NH "d NE 
NH2 О 
(с) | “у (9) | NH 
мио "T 


64. The pupils of eyes are dilated with a very dilute solution of an alkaloid which is 
(a) adrenaline (b) atropine 
(c) equanil (d) ephedrine 


65. The pK, values of aspartic acid, a naturally occurring amino acid are shown to the right. 
Choose from below, the structure of the major species present at a pH of 7.2. 


pK, = 3.86 Ж = ee 
| ®NH3 
н0-с-сн;-Сн 
Ó С=О 
óH 
о = 2.10 


Assorbic acid pK, values 
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“ын; NH 
© © 
O—C—CH,—CH O—C—CH,—CH 
(a) zb (b) d 
О С=О О т 
бе 09 
хн; : NH; 
НО-С-СН;-СН НО-С-СН;-СН 
(с) | 2 | (9) | ® 
О C=0 О С=О 
ОН ОН 
66. Penicillin was first discovered by 
(a) A. Fleming (b) L. Pasteur (c) G. Thompson (d) A. Noble 


67. The poisonous gas evolved in Bhopal tragedy was 
(a) COCI, (b CH,NCO (с) CH,CN (d) CO 


68. In making lemon pickle 
(a) chillies are used to kill all germs and bacteria 
(b) lemon oil acts as a preservative 
(c) salt plays the same role as sugar in jam 
(d) citric acid acts as a preservative 


69. Identify the sugar present in vitamin B,, 


Нм 20 


Vitamin В12 
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(a) Triose (b) Pentose 
(c) Hexose (d) Tetrose 
NH, 
D 
A 
^X 
HO N O HIO4 
70. О ——————> Product is 
OH OH 
NH; NH2 
“у “у 


A 


N 
(a) 75 О Ф) ae, 
| | | | 
о 0 о о 
o О 
(с) 1 (d) | 2 
| | оо 
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OAc OAc 
О О 
(с) nmm B OH AC 
HO HO H О п 
H H н Н H он 
ОН ОН 
О О 
(а) н ОН о H OH Y 
HO HO 0, 
H H H н H yH 


72. Identify the structure which gives Biurate test 


(с) Lon CH 0 


(d) ењ сн,—Сн›— Сн. —Сн.—6 мн 4 
n 
О 


73. Identify the correct statement about the following disaccharide 


OH 
HO 
H O 
H 
H H 
H 
HO 9 H 
(a) Both rings are pyranose (b) Reducing sugar 
(c) Non-reducing sugar (d) (a) and (b) both are correct 


74. Identify the structure of cellulose 


75. 


76. 


ОН ОН 
О 
(b) uH 5 "a К 
HO НО od, 
OH 
H H H OH H 
OH OH 
О 
сс) СО в noty F 
HO HO О 
H H H H Нн 


(а) сн, CH) —СН› —CH, —CH, 


Identify the structure of Vitamin C 


(a) HO 


HO OH 


(b) NY NH; 


ZO 
N 
МН» 
е) N77 
| N 
-— 


Identify the structure of Vitamin A 
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77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


Identify the structure of neoprene 


О О 
ии wl. Cu Я 
H H 


|| Jn 
О 
i 
T 
(c) E CH o-] (d) | СН» ж СН» | 
n 
" СІ 
Synthetic polymer which resembles natural rubber is 
(а) chloroprene (Б) glyptal (с) nylon (d) neoprene 


D-(4)-Glucose shows mutarotation because 

(a) it undergoes interconversion with D-(—)-fructose 

(b) it undergoes interconversion between its pyranose structure and furanose structure 

(c) it undergoes interconversion between its o-D-(+)-glucopyranose and В-р-(+)- 
glucopyranose structures via the open-chain structure 

(d) itis dextrorotatory 


Which of the following is not a biopolymer? 


(a) Nucleic acid (b) Rubber (c) Protein (d) Starch 
Lysergic acid diethylamide (LSD) is 

(a) antibiotic (b) synthetic fibre 

(c) psychedelic drug (d) sweetening agent 


PVC polymer can be prepared by which of the monomers? 
(а) H,C2CHCI (b) СНСН=сн, (с) CH,CH-CH, (а) H,C=CH, 


Diabetes is detected by testing the urine of a patient usually with 
(a) Benedict's reagent (b) Nessler's reagent 
(c) Fenton's reagent (d) Tollen's reagent 


Which of the following sets contains only addition polymers? 
(a) Bakelite, PVC, polyethylene (b) Polyethylene, PVC, acrilon 
(c) Випа-5, nylon, polybutadine (d) Polyethylene, polypropylene, terylene 


Which of the following is an example of azo dye? 
(a) Malachite green (b) Congo red 
(c) Martius yellow (d) Indigo 
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87. 


88. 


89. 
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Which of the following is not an example of natural polymer? 


(a) Leather (b) Silk (c) Wool (d) Nylon 
Heroin is a derivative of 

(a) nicotine (b) morphine (c) cocaine (d) caffeine 
Which of the following fibres is not made up of polyamides? 


(a) Natural silk (Б) Artificial silk (c) Wool (d) Nylon 
An aldose is converted into its next higher homologue by 

(a) Amadori rearrangement (b) Wohl's method 

(c) Killiani's reaction (d) Mutarotation 

Nylon is 

(а) polyethylene methyl acrylate fibre (b) polyamide fibre 

(c) polythene derivative (d) polyester fibre 

Polythene is a resin obtained by polymerisation of 

(a) butadiene (b) ethylene (c) styrene (d) isoprene 
Which of the following is used as an antipyretic? 

(a) Chloroquine (b) Paracetamol 

(c) Chloramphenicol (d) LSD 


Point out the wrong statement 

(a) Phenacetin is a very important antibiotic 
(b) Penicillin was discovered by A. Flemming 
(c) Chloroquine is an antimalarial drug 

(d) Ether is an anaesthetic 


The aqueous solution of carbohydrate gave a dark blue colour with iodine solution. 
The carbohydrate is 

(a) glucose (b) sucrose (c) fructose (d) starch 

Aspirin is a/an 

(a) anaesthetic (b) antipyretic (c) tranquillizer (d) narcotic 

Which one of the following is a protein fibre? 


(a) Rayon (b) Cotton (c) Silk (d) Polyester 

The monomers used in the manufacture of nylon-6, 6 are 

(a) adipic acid and butadiene (b) sebacic acid and hexamethylene diamine 
(c) sebacic and butadiene (d) adipic acid and hexamethylene diamine 
The antibiotic used for the treatment of typhoid is 

(a) penicillin (b) terramycin 


(c) chloramphenicol (d) sulphadiazine 


A polyamide synthetic polymer prepared by prolonged heating of caprolactum is 
(a) glyptal (b) nylon-6 (c) nylon-6, 10 (d) nylon-6, 6 


Reserine is 
(a) harmone (b) antibiotic (c) vitamin (d) tranquilizer 


7.21 


ДУУ] CHAPTER SEVEN 


101. Which one of the following is a chromophore group? 
(a) -SO,H (b) -OH (с) -N=N- (d) -NH, 


102. The specific rotation of a freshly prepared solution of o-p-glucose changes from a value of 
x? to a constant value of y?. The value of x and y are respectively 
(a) 112? and 52.5? (b) 19? and 52.5? (c) 52.5? and 19? (d) 52.5? and 112? 


103. The basic dye among the following is 
(a) congo red (b) antiline yellow (с) alizarin (d) indigo 


104. Which of the following is an chain growth polymer? 
(a) Glyptal (b) Pholypropylene (c) Nylon-6 (d) Nylon-6, 6 


105. Starch is a polymer of 
(a) ribose (b) glucose (c) lactose (d) fructose 


106. The presence of carbohydrate in a sample can be detected by 
(a) Benedict's test (b) Tollen's test (c) Biuret test (d) Molish test 


107. Which of the following is an example of condenasation polymer? 
(a) Nylon-6, 6 (b) Bakelite (c) Buna-Srubber (d) Allofthese 


108. Molisch test is used for the detection of 
(a) alkaloid (b) carbohydrates (c) alkylhalide (d) fats 


109. In making lemon pickle 
(a) citric acid acts as a preservative 
(b) lemon oil acts as a preservative 
(c) salt plays the same role as sugar in jam 
(d) chillies are used to kill all germs and bacteria 


110. Neoprene is a polymer of 
(a) butadiene (b) isoprene (c) styrene (d) chloroprene 


111. Which of the following is an antibiotic? 
(а) Paracetamol (b) Aspirin (с) Terramycin (d) Chloroquine 


112. Hydrazine as a drug is used in the treatment of 
(a) typhoid (b) malaria (c) cholera (d) tuberculosis 


113. Arsenic drugs are mainly used in the treatement of 
(a) jaundice (b) syphilis (c) typhoid (d) cholera 


114. Sorbitol can be obtained by the reduction of 
(a) fructose (b) glucose (c) sarbose (d) all of these 


115. Bakelite is obtained from phenol by reacting with 
(a) chlorobenzene (b) acetaldehyde 
(c) formaldehyde (d) acetal 


116. Which of the following is an alkaloid? 
(a) Cocaine (b) Atropine (c) Nicotine (d) All of these 
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A raw material used in making nylon is 
(a) isoprene (b) butadiene (c) adipic acid (d) ethylene 
Polypropylene is not used in 
(a) clothes (b) parachute ropes 
(c) ropes (d) heat-resistant plastics 
The drug which is effective in curing malaria is 
(a) analgin (b) aspirin (c) salol (d) quinine 
A substance which can act both as an antiseptic and disinfectant is 
(a) phenol (b) aspirin (c) analgin (d) sodium pentothal 
Dacron is an example of 
(а) polypropylene (b) polyamide 
(c) polyurethane (d) polyester 
Which of the following is used as an anaesthetic? 
(a) CO, (b) МО (с) CH, (d) N, 
Dettol consists of 
(a) cresol + ethanol (b) chloroxylenol + terpeneol 
(c) xylenol + terpeneol (d) none of the above 
The pupils of eyes are dilated with a very dilute solution of an alkaloid which is 
(a) atropine (b) adrenaline (c) equanil (d) ephedrine 
Orlon is a unit of 
(a) vinylcyanide (b) acrolein (c) glycol (d) isoprene 
Penicillin was first discovered by 
(a) A. Noble (b) L. Pasteur (с) G.Thompson (а) A. Fleming 
The substances which relieve anxiety, reduce mental tension and induce sleep are called 
(a) tranquillizers (b) antipyretics (c) analgesics (d) anaesthetics 
To which class of dyes does phenolphthalein belong? 
(a) Phthalein dyes (b) Nitro dyes 
(c) Triphenylmethane dyes (d) Azo dyes 
The poisonous gas evolved in Bhopal tragedy was 
(а) CH,CN (b CH,NCO (с) COCI, (d) CO 
(+)-бисгове is made up of 
(a) r-fructose and L-glucose (b) D-glucose апа r-fructose 
(с) D-fructose and L-glucose (d) D-glucose and r-fructose 
Which of the following sugars is obtained from nature, usually in a levorotaory form? 


(a) Maltose (b) Fructose (c) Sucrose (d) Glucose 


An example of natural biopolymer is 
(a) rubber (b) nylon (c) teflon (d) DNA 
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In the ring structure of fructose, the anomeric carbon is 

(a) C-6 (b C-5 (с) C2 (d) С-1 
Monosaccharides are assigned D- or L-configuration depending upon whether its standard 
Fischer projection formula has a right or left orientation respectively of the hydroxy group 
at the 

(a) anomeric carbon (b) bottom most asymmetric carbon 

(c) carbon number 2 (d) topmost asymmetric carbon 

Teflon is a polymer of the monomer 


(а) СНСІ-СНСІ (b СНЕ-СНСІ (с) CHF=CH, (d) ЕС=СЕ, 


Cane sugar and invert sugar are 

(a) levorotatory and dextrorotatory respectively 
(b) dextrorotatory and levorotatory respectively 
(c) both levorotatory 

(d) both dextrorotatory 


The major compound of sugar present in honey is 
(a) lactose (b) glucose (c) invert sugar (d) sucrose 


Which one of the following statements is wrong? 
(a) PVC stands for polyvinyl chloride 

(b) Випа-5 stands for natural rubber 

(c) PTFE stands for teflon 

(d) PMMA stands for polymethyl methyl acrylate 


Cellulose is a linear polymer of 
(a) o-p-fructose (b) B-p-glucose (c) o-p-glucose (d) B-p-fructose 
Aldoses can be differentiated from ketoses by 


(a) periodicacid (b) Tollen's reagents (c) bromine water (d) both (a) and (c) 


Which of the following sugars exhibits mutarotation? 
(a) Fructose (b) Glucose (c) Lactose (d) All of these 


Heating of rubber with sulphur is known as 
(a) vulcanisation (b) bessemerisation (c) galvanisation (d) sulphonation 


Which of the following is the C-2 epimer of D-glucose? 


(a) р-Егисіове (b) r-Glucose (c) р-Саасюзе (d) р-Маппозе 
Glucose reacts with an excess of phenylhydrazine to form 

(a) glucosone (b) glucose phenylhydrazone 

(c) glucosazone (d) fructose phenlhydrazone 


Which of the following is a natural polymer? 
(a) Bakelite (b) Polythene (c) Buna-S (d) Protein 


Which of the following pairs of sugars form identical osazone derivative? 
(a) D-(+)-Glucose and p-(-)-arabinose (b) p-(+)-Glucose and p-(-)-fructose 
(c) D-(+)-Glucose and (+)-maltose (d) p-(+)-Glucose and (+)-lactose 


147. 


148. 


149. 


150. 


151. 


152. 


153. 


154. 


155. 


156. 


157. 


158. 


159. 


BIOMOLECULES 


Which of the following sugars forms an osazone derivative which is identical with that of 


D-glucose? 

(a) р-Маппозе (b) p-Galactose (c) p-Fructose (d) Both (a) and (c) 
Upon hydrolysis lactose breaks down into 

(a) glucose and arabinose (b) glucose and fructose 

(c) glucose and galactose (d) glucose and mannose 

Cellulose is a linear polymer of 

(a) B-glucose (b) a-fructose (c) o-glucose (d) amylose 


On hydrolysis of starch, we finally get 
(a) sucrose (b) glucose (c) fructose (d) both (b) and (c) 


D-glucose and D-fructose all form the same osazone derivative because all of them have 

(a) the same configuration at C-5 

(b) the same constitution at C-1 and C-2 

(c) the same constitution 

(d) the same constitution and configuration at C-3, C-4, C-5 and C-6 but different constitu- 
tion and configuration at C-1 and C-2 which becomes identical by osazone formation 


The fibre obtained by the condensation of hexamethylene diamine and adipic acid is 
(a) nylon-6, 6 (b) dacron (с) rayon (d) teflon 


In the formation of osazone derivatives of aldohexoses and ketohexoses, the carbon 
atom(s) that participate(s) in the reactions is 
(а) С-Тапа С-2 (b) C-2and C3 (с) С-1 (а) С-2 


In an aqueous solution of D-glucose the percentages of о- and В-апотпег at the equilibrium 
condition are respectively 
(a) 20% and 80% (b) 80% and 20% (c) 36% and 6496 (d) 64% and 36% 


Which of the following is a polysaccharide? 
(a) Cellobiose (b) Polyethene (c) Cellulose (d) Nylon 


Which one of the following is a thermosetting polymer? 
(a) SBR (b) Nylon-6, 6 (c) Bakelite (d) Nylon-6 


Glucose gives postive silver mirror test with ammoniacal silver nitrate because it contains 
(a) aldehyde group (b) hydroxy group 
(c) ketone group (d) vicinal diol group 


Which functional groups of glucose interact to from cyclic heiacetal leading to pyranose 
structure? 

(a) Ketone group at C-2 and hydroxy group at C-5 

(b) Aldehyde group and hydroxy group at C-5 

(c) Aldehyde group and hydroxy group at C-4 

(d) Aldehyde group and hydroxy group at C-6 


Which of the following reagents may be used to identify glucose? 
(a) NaHSO, (b) Ammoniacal AgNO, solution 
(с) СНС, and alcoholic KOH (d) Neutral FeCl, solution 
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Fructose reduces Fehling's solution due to the presence of 

(a) hydroxy group (b) ketone group 

(c) aldehde group (d) o-hydroxyketone group 

Natural rubber is a polymer of 

(a) butadiene (b) isoprene (c) chloroprene (d) neoprene 

The formation of furanose structure of fructose involves the interaction of functional 


groups present at 
(a C-1 and C-4 (b) C-1 and С-5 (c) C-2 and C-5 (d) C-2 and C-6 


The widely used plastic PVC is a polymerisation product of 
(а) CHCI = CHCI (b Н.С = СС, 
(c) H,C-CH, (d) H,C = CHCI 


D-Glucose reacts with anhydrous methyl alcohol in the presence of dry НС1 gas to form 
(a) B-methyl p-glucopyranside 

(b) o-methyl p-glucopyranoside 

(с) 2,3, 4, 5, 6-penta-O-methyl D-glucose 

(d) both (a) and (b) 


Consider the following sequence of reactions 
Glucose тенме „д. вот yg. ZUGE y 
The product (C) is expected to be 
(a) mannose (b) fructose (c) sorbitol (d) arabinose 
Which of the following fibres is made of polyamides? 


(a) Raon (b) Orlon (c) Nylon (d) Dacron 


In the multi-step conversion of an aldose into next higher aldose by Kiliani-Fischer 
synthesis, the reagent emplyed in the first step is 
(а) НСМ (b МНОН (с) Br,/H,O (а) САМНМН, 


Salol can be used аз 
(a) antiseptic (b) antipyretic (c) both (a) and (D) (d) none of these 


When methyl p-glucopyranoside is oxidised with periodic acid, how many moles of the 
oxidising agent are consumed per mole of the sugar? 
(a) 2 (b) 3 (c) 4 (d) 5 


The urine of a diabetic patient contains 
(a) glucose (b) fructose (c) sucrose (d) galactose 


p-Glucose and D-mannose are 
(a) epimers (b) anomers (c) diastereomers (4) both (a) and (с) 


In which of the following sets do the carbohydrates contain disaccharides only? 
(a) Maltose, lactose, starch (b) Sucrose, lactose, cellulose 
(c) Maltose, sucrose, lactose (d) Maltose, lactose, mannose 
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When glucose is treated with an excess of HIO, the products formed are 

(a) one mole of oxalic acid (СООНСООН), three moles of HCOOH and one mole of 
HCHO 

(b) five moles of HCOOH and one mole of HCHO 

(c) one mole of glyoxal (CHOCHO), one mole of HCHO and three moles of HCOOH 

(d) six moles of HCOOH 


Malisch test is performed for the detection of 
(а) carbohydrates (b) fats (c) alkaloids (d) alkyl halides 


Methyl p-glucoside on reaction with НО, consumes two moles of the reagent and pro- 
duces the dialdehyde (A) and one mole of HCOOH. 


HOH5C —CH —0 —CH —OCH; 


CHO CHO 
(A) 

The result of this reaction proves that glucose has 
(a) a four-membered ring structure (b) a furanose structure 
(c) an open-chain structure (d) a pyranose structure 
Plants store their reserve carbohydrates in the form of 
(a) starch (b) cellulose (c) glycogen (d) cellobiose 
Which one is an example of vat dye? 
(a) Indigo (b) Alizarin (c) Malachite green (d) Congo red 
Starch consists of two polymeric units, namely 
(a) glycogen and collagen (b) cellulose and cellobiose 
(c) amylose and amylopectin (d) inulin and pectin 
Ampicillin is 
(a) an antibiotic (Б) an analgesic (с) anantimalarial (d) anantipyretic 
Charring of sugar is due to 
(a) reduction and hydration (b) reduction 
(c) dehydration (d) oxidation 
Isoprene substances are used for making 
(a) natural rubber (b) propane (c) petrol (d) liquid fuel 
Glucose gives silver mirror with ammoniacal silver nitrate because it has 
(a) ketone (b) aldehyde (c) ester (d) alcoholic AgNO, 
Lactose on hydrolysis gives 
(a) glucose + galactose (b) fructose 


(c) fructose + glucose (d) glucose 


Chloroquine is 
(а) an antipyretic (b) an antibiotic (с) anantimalarial (d) ananalgesic 
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Terylene is a condensation polymer of ethylene glycol and 

(a) salicylic acid (b) terephthalic acid 

(c) benzoic acid (d) phthalic acid 

Which of the following groups would you introduce into a dye to make it water soluble? 
(a) -NO, (b) -SO,H (с) -СІ (а) -ОН 

Polymer obtained by condensation polymerisation is 

(a) PVC (b) teflon 

(c) polythene (d) phenol-formaldehyde resin 

A dye absorbs the wavelength corresponding to blue colour of light. The observed colour 
will be 

(a) blue (b) orange (c) green (d) red 

The product of addition polymerisation reaction is 

(a) polythene (b) glyptal (с) nylon (d) terylene 

With which of the following cations, alizarin will impart a violet colour on the fabrics? 
(a) Cr* (b) Fe* (c) Ba? (d) AP* 

Glucose cannot be classified as 

(a) a hexose (b) a carbohydrate 

(c) ап aldose (d) ап oligosaccharide 

In the molecule of p-fructofuranose, the anomeric carbon is 

(a) C-5 (b C2 (с) С-1 (а) С-6 

Glucose is treated with excess of HIO,. How many moles of HIO, will be consumed per 


mole of the sugar? 
(a) 5 (b) 4 (c) 3 (d) 2 


LEVEL 2 


Single and Multiple-choice Type 


BIOMOLECULES 


i 
_C-OH 
1. Which of the following represents (tyrosine) HO {Ci cH ata pH=2 
and pH = 12? NH) 
i 
CO _C-OH 
(a) HO — У сњеси + (D но Cli CH 
NH; NH3 
i i 
C-O C-O 
4” - a 
(c) HO Cl CHE (d) 0— сн сн 
NH) SNH, 


2. Which of the following is/are co-polymer (s)? 
(a) Nylon-66 (b) Bakelite (c) Teflon 


3. Which of the following do not undergo hydrolysis? 
(a) Glucose (b) Fructose (c) Cane sugar 


4. Among the following polymers, peptide linkage is present in 
(a) Nylon-66 (b) Protein (с) Nylon-6 


5. Identify the compound that gives same Osazone 


Н —— OH HO —— H Н ОН 
Н ОН Н —— ОН HO ——H 
(а) (b) (с) 
Н —L—OH Н —— OH Н ОН 
Н —— OH H —— OH H——OH 
OH OH OH 
6. Identify the compound that gives same Osazone 
zO 20 OH 
H——OH HO ——H --О 
HO ——H HO ——H HO ——H 
(a) (b) (с) 
HO ——H H ——OH HO ——H 
Н —— OH Н ——OH Н —— OH 


(d) Polystyrene 


(d) Maltose 
(d) Tafflon 
О 
a 
НО Н 
HO Н 
(9) 
HO Н 
НГ ОН 
ОН 
О 
2” 
НО ——H 
НО ——H 
(d) 
HO ——H 
Н —— OH 
OH 
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7. Identify the compounds which are inter-convertible in basic medium 


О О OH О 
77" І = 
H —— OH HO ——H O НО =н 
н —-—OH H —— OH H OH HO н 
(a) (b) (с) (а) 
H —— OH H —— OH H OH HO н 
H —— OH H —— OH H OH н —— oH 
OH OH OH OH 
8. Among the following polymers, identify the co-polymer 
(a) Nylon-6 (b) Buna-N (c) Buna-S (d) Protein 


9. Among the following polymers, identify the co-polymer 
(a) Terylene (b) Glyptal (<) РУС (d) Protein 


10. Among the following polymers, identify the homopolymer 
(a) Bakelite (b) Dacron (c) Naturalrubber (d) Orlon 


Comprehension Type 


Passage 1 


Amino acids contain both a basic group (-NH,) and an acidic group (-CO,H). In the dry solid 
state, amino acids exist as dipolar ions, a form in which the carboxylic group is present as a 
carboxylate ion, -СО and the amino group is present as on amonium ion, -NH.?. In aqueous 
solution, an equilibrium exists between the dipolar ion (zwitter ions) and the anionic and cationic 
forms of an amino acid. 


Ф -H3O? ө _ 
H3N-CH-COOH —=——=—>®Н5\М-Сн-СООе <=> H3N-CH-COO9 
| +НзО® | | 
В R R 
Cationic form (Ка) Dipolar ion (Ka) Anionic form 


(Zwitter ion) 


In strongly acidic solutions (pH = 0) all amino acids are present primarily as cations, in strongly 
basic solution they are present as anions. At some intermediate pH, called the isoelectric point 
(pI), the concentration of the anions and cations is equal. Each amino acid has particular isoelectric 
point. 


11. For the phenyl alanine, the first and second dissociation constants are given as 


рК, =1.8 and pK,, = 9.1. What will be the pH at isoelectric point? 
(a) 4.5 (b) 5.45 (c) 7 (d) 4.2 


12. The formula of lysine is H,N(CH,),: Се ш for lysine the value of pK, , pK, and 


NH; 
pK,, are 2.2, 9.0 and 10.5 respectively. The pH at isoelectric point of lysine is 
(a) 5.6 (b) 7 (c) 6.35 (d) 9.75 


BIOMOLECULES 


13. The dicationic form of the lysine is shown as 


©] 
H3N-CH3(CH5))CH9CH-COOH 
(c) 


| 
NH; (a) 
(b) 
Arrange the shown hydrogen in the order of their acidic strength 
(a) a>b>c (b) c>b>a (с) a>b=c (d) b=c>a 


Passage 2 


Classification of Polymers 


(A) Condensation polymers and condensation polymerisation: 
(i) Condensation polymerisation is also known as step polymerisation. 
(ii) For condensation polymerisation, monomers should have at least two functional 
groups. Both functional groups may be same or different. 
(іі) Monomers having only two functional groups always give a linear polymer. For example 


О 

. Ü d 
nNH,-R-NH,nHOOC-R-COOH Condenation, ң Nu g Nn C g C | ОН +(n-1)H,O 

reaction Polyamide ө 
| y densati 72% 
t 

nHO-R-OH -nHO-C-RC-og Condensation н урос вс | OH + (n-1)HOH 

Polyester T 


| 
nNH,-R-COOH—— H-|NH-R-C- |ОН 


“Polyamide ` 
(iv) Condensation polymers do not contain all the atoms initially present in the monomers. 
Some atoms are lost in the small molecule that is eliminated. 
(v) Monomer having three functional groups always gives cross-linked polymer. 
Examples are: urea formaldelyde resin, phenol-formaldehyde resin, alkyde resin. 


(B) Addition polymer: 
(i) Polymers which are formed by addition reaction are known as addition polymers. 
(ii) If monomer is ethylene or its derivative then addition polymer is either linear 
polymer or branch-chain polymer. Examples are: Polyethylene, polyvinylchloride, 
polystyrene polytetrafluoroethylene, polyvinyl cyanide, etc. 
(iii) If monomer is 1,3-butadiene or 2-substituted-1,3 butadiene | юаш Шеп 


polymer is always branch chain polymer which is always an elastomer. Example аге: 
Monomer Polymer 


| d 
nCH5-C-CH-CH, - | СН;-С-СН TN 
n 


) С=Н, 1,3-butadiene (i) Polybutadiene 
) G= CH, 2-methyl]-1,3-butadiene (ii) Polyisoprene 
(iii) G = CI, 2-chloro-1, 3-butadiene or chloroprene (iii) Polychloroisoprene (Neoprene) 
) Addition polymers retain all the atoms of the monomer units in the polymer. 
) Addition polymerisation takes place in three steps: Initiation, chain propagation and 
chain termination. 
(vi) Addition polymers are also known as chain growth polymers. 
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14. Which one of the following is a monomer of condensation polymer? 


(а) CH,(CH,),.-COOH (b) HO-CH,-CH,-OH 
(с) CH,-CH=CH-NH, (d) CH,-CH=CH-CH,-CONH, 
15. Natural rubber is which type of polymer? 
(a) Condensation (b) Addition (c) Coordinate (d) None of these 
16. Among the following, identify the condensation polymer 
(a) Nylon-6 (b) Buna-N (c) Polystyrene (а) Nylon-6-6 
Passage 3 


The carbohydrates in which the following properties are found are called reducing sugars. 
The reduction of Tollen’s reagent, Fehling’s solution, Benedict’s solution. 


All monosaccharides are reducing sugars. Contrary to this the carbohydrates in which the above 
properties are not found are called non-reducing sugars. For example, sucrose, starch, cellulose, 
etc. The disaccharides, in which carbonyl group of any one monosaccharide from both the 
monosaccharides, is present as hemiacetal or ketal and does not involve in glycosidic linkage 
formation, are reducing. For example, maltose and lactose. Two diastereomeric monosaccharides 
are called epimers when their configuration differs only at stereogenic centre. Monosaccharides 
form glycoside with alcohol in the presence of an acid. All monosaccharides show mutarotation. 


17. Which of the following is a non-reducing sugar? 


6 6 
CH3OH СЊОН 


OH H 


18. Which one of the following is C-2 epimers? 
(a) Glucose and galactose (b) Glucose and mannose 
(c) Glucose and fructose (d) Galactose and fructose 


19. Which of the following statements about lactose is not correct? 
(a) It does not reduces Tollen's reagent 
(b) It is a disaccharide. On hydrolysis, it produces two monosaccharides 
(c) It possess glycosidic linkage 
(d) All of them 


Passage 4 


Monosaccharides have —CHO (or C-O) and —OH groups, so they undergo usual oxidation and 
reduction. Further, monosaccharides form osazone when treated with excess of phenylhydrazine 
(3 equivalents). In osazone formation only the first two carbon atoms are involved. Thus 


BIOMOLECULES 


monosaccharides having identical configuration on rest of C atoms except first two will form 
same osazone. The same is the case with glucose and fructose. 
A, B and C are three hexoses and form same osazone D. Compounds A to D behave as shown below: 


: НСІ Zn 
—___>У р- 
(i р— есен»? Fructose 


(8) A“, Le мн SB C 
(iii) В--9» Optically active glyceric acid 
HNO; 


B 
(iv) С—————› Optically active glyceric acid 


20. Compound D is a osazone which can be obtained from 


(a) Only one compound (b) Two compounds 
(c) Three compounds (d) Four compounds 
21. Compound A should be 
(a) D-glucose (b) D-fructose (c) r-glucose (d) r-fructose 
22. Compound B and C, respectively, are 
(a) D-glucose and D-mannose (b) D-mannose and p-glucose 
(c) D-glucose and L-glucose (d) D-glucose and L-mannose 
Integer Type 
СНҘОН 
H H О H Bro 
23. OH H “но” Compound (А); Number of chiral centre іп compound A is 
HO OH 
H OH 
24. Identify the total number of carbohydrates which have p-configuration 
OH OH 
О О 
е a Е--О L—O 
Н OH НОН HO—1—H HO————H 
HO——H HO——H НН нон 
НОН HO—1—H 
OH OH 
OH OH 
О О 
О О 
АА а 22 ж 
Ше 54-5 Н— он нон 
BOS, ELE TEES HO—]—H нон 
H ОН H— 9H нон юн 
Hay, OH BE UM H—}+—OH нон 
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25. Identify the total number of carbohydrates which give mutarotation 


OMe H H н OHW H 
но ОНН но Онон но ОНН 
н ОН н OMe H it ar 
HO HO 
HO ge. HO n° HO Н НО Н 
ОН ОН H O H O H 
H О Н О 
Н Н Н О Н 
Н О Н О Н 
Н H H OMe H 
H OMe H OH OH e OH 
но OHg OMe OHH HO H НО H 


26. Identify the total number of carbohydrates which give mutarotation 


OH 
H H 
H OH К H 
H HO 
OH H 
Me OH HO OH 
OH Н 
H OH OH 


НО ОН ОН Н ОМе 
О n H OH 
OH H H HO H OH 
H OH Me H 
H OH OH H H OH 
CHOH 
HOH3C OMe] HOH;C OH НОН;С ОМе 
Н ОН О HO H HO H 
H OH H OH H OH 
H H H 


СНОН 


27. Identify total number of carbohydrates which give ®ve tollen test. 


BIOMOLECULES 


MeO—1—H H—— OAc 
НО----Н Ó НО----Н Ó 
H—,- OH H OH 
H О н Н О ОН 
H H OH H H OH 
CH50H H—1— OH 0 CH20H H—4— OH 
H—+— OH H—4— OH 
H H 
CH50H СН;ОН 
H—— ОН HO — —H 
Н---- ОН О HO — —H Ó 
H—,— ОН HO H 
H О ОН н 0------ OH 
H H OH H H OH 
CHOH Н----ОН CH,OH Н---- OH 
H—— OH H—— OH 
H H 
CH20H СНОН 


H—+— OMe 
H—— o 6 
H OH 
H О Н 
H H OH 
О 
CHOH Н----ОнН 
H—+— OH 
H 
CH,OH 
HO—+— H 
H—+— OH 
9 О 
H OH 
H О ОАс 
H H OH 
CHOH HO—+—H p 
H—+— OH 
H 
CH50H 


7.35 


CHAPTER SEVEN 


Answer Keys 


LEVEL 1 
3 4 5 6 7 8 9 10 11 12 13 14 15 

а с а а с с а b d a a с 
16 17 18 19 20 21 20) 23 24 25 26 27 28 29 30 
ab b d с а с а b a с а а b a d 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
d b a с аа а с с с ab a a a с а 
46 47 48 49 50 51 52 53 54 55 56 52 58 59 60 

с а а а b b с а b a d с а © а 
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
а а а b a a b с b a b b,d d b a 
76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 
а а а с b © а а b b d b с C b 
91 92 93 94 95 96 97 98 99 100 | 101 | 102 | 103 | 104 | 105 
b b a d b с а с b d с а b b b 
106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 
d ab b [o d cd d b b с а с b d a 
121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 
d b b a a d a a b bd с а с b d 
136 | 137 | 138 | 139 | 140 | 141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150 
b d b b d d a d с а b d с а b 
151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160 | 161 | 162 | 163 | 164 | 165 
d a a с с © а b b d b с а а b 
166 | 167 | 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175 | 176 | 177 | 178 | 179 | 180 

с а а а а а с b a d a a с а с 
181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190 | 191 | 192 | 193 

а b a с b abd d b a a d b a 

ем 2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
bd ab ab abc ab аса | abc | bcd | abd cd b d a b b 
16 17 18 19 20 21 22 23 24 25 26 27 

аа с b a d b a 4 4 3 4 3 
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Organic Reaction 
Mechanisms and Reagents 


CHAPTER 


Question Bank 


LEVEL 1 


1. When the compound shown below is heated it undergoes a rearrangement to form an 
isomer. Identify the product. 


oS 
@ heat isomer 
СНО 
CH} 0 81112 


2. Organometallic reactions сап be classified into fundamental reaction types. Classify the 
following reaction. 


B 
(C,H.);P -Pd- P(C,H,), t O | = иа Р(С6Н5)ҙ 
Вг 


(a) Ligand insertion (b) Ligand dissociation 


(c) Reductive elimination (d) Oxidative addition 
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3. What is the electron count for the following transition metal complex? 
H 


| 
(C6Hs)3P E LE 
C 


| 
О 


(а) 14 (b) 15 (c) 16 (d) 17 


4. Predict the product of the following reaction sequence. 


И а 


каде ” NaOEt B 
СІ; [(CoHs)3 Р]; Ки== 
СвН5 


о уно в | 
CEPIT «£2, #5. 


5. Consider the relative basicity of these three amines. Which statement is true? 


NH) NH, NH, 


(a) Cyclohexylamine is the strongest base and aniline is the weakest base 

(b) Cyclohexylamine is the strongest base and 4-nitroaniline is the weakest base 
(c) Aniline is the strongest base and cyclohexylamine is the weakest base 

(d) Nitroaniline is the strongest base and cyclohexylamine is the weakest base 


6. Which of the following syntheses of benzylamine is the least likely to work? 
O 


NH, (0) ШАІНА i) Li 
(a) 2 Б (b) Br NaCN " (1) LIAIH4 А 
(ii) НО (ii) H20 
МН» 
Вг Br МН; (large excess) 
(c) ——— (d) > 
О NaOH 


7. Predict the product of the following reaction sequence. 
CH3 


СІ HNO; H (i) NaNO, H30® 
2 > > 2 > 5 > 
АС Н,804 м (ii) BF4 heat 
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CH; CH; 


CH3 CH3 
F F МО» МО» 
(b) (c) (d) 
Cl F 
Cl Е Cl 


8. Predict the product of following reaction sequence. 


ое Вг | (i) NaN3 
LDA (i) LDA (i) Hydrolysis (ii) Heat 
> > 


О 
OEt OEt (ii) СНзВг (ii) SOC; (ш) Н2О 


(b) 


9. Choose the major product of the following reaction. 
CH3 


HNO3 


Major product? 
Н804 


ОН 


СН; СН; СН; CH; 
МО» OH NH; 
(b) (c) (d) 
NO 
OH OH OH OH 
10. Choose the answer that has the following compounds arranged correctly with respect to 
increasing reactivity with Br,/FeBr,. 


en t. 


_______ Increasing ^  —, 
reactivity 


H 
CH, OCH; А, 2. 


ооо 
reactivity 
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О О 
OCH Ж 
ев о a Š CH3 
“ one 
Increasing осо 
reactivity reactivity 


11. Choose the reaction sequence that could be used to perform the following transformation. 


NO; 
O——C 
Br 


HNO B HNO 
(a) 3 > D » (b) а > DBS > 
H2504 FeBr3 Н2$04 
NaNO Br HNO 
(c) APPEL OE РИ РЕ а НИ 
НСІ FeBr3 FeBr3 Н2$О4 


12. Predict the ~ product of the following reaction 


Bry (i) НЛ CuCN (i) LiAIH4 
> > > 
FeBr3 (ii) NaNO, / Н+ 909—100? (ii) H20 


> 


H2 


С HN 
ылы DE, 
E 


13. Which of the following omis is the most acidic? n pK) 


H о Д О д 
Ох 50 
Ф) (с) 
CH; NO; 


14. What could be reagents A and B for the following reactions? 


CO 2H 
Рр Reagent А Z Reagent B > (7 


15. 


16. 


17. 


18. 


19. 
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(a) Reagent A: CH,CH.CI / AICL; reagent B: Ма,Ст,О,, heat 


27-77 


(b) Reagent А: СН,СОСІ / AlCl; reagent B: Na,Cr,O,, heat 


(с) Reagent А: НМО,, H,SO,; reagent B: RCO,H, heat 
(d) Reagent A: CH,COCI / AlCl; reagent B: H, Ni, heat 


What could be the major product from the following reactions? 


С, -H50, НЗРО4 RCO3H 
OH А > >? 


What could be the major product from the following reactions? 


– 20, НАРОД ОѕОд 
OH ^ > >? 


What could be the reagent to complete the following iu 


= Reagent oa 


(а) K,Cr,O, PCC in dried CH.CI, 
(с) H,CrO, » OsO, 


What could be the major product for the following reaction? 


Sn2 
2-2 + NH; (2 equivalents) —————> Product + NHA4CI 


СІ 


о = ы С Y 
2 


Choose order that has the following compounds correctly arranged with respect to increas- 
ing rate of reaction with LiAIH, (most reactive compound on the right). 


ЕЯ CHAPTER EIGHT 


20. 


21. 


22. 


© СҮ ҮСҮ. ^y^ 


о AA а "icis 2 
(0) О Н 


Choose the following compound that will cyclize to give the pheromone frontalin. 


at 
H® 
ET + но 


Frontalin 
О О 
а Д он (b) 
OH OH 
OH 4 
(с) „и ов (д) ДА ов 
ОН ОН 
ОН ОН 


Choose the species that does not represent an intermediate in the acid-catalyzed hydro- 
lysis of propionamide to carboxylic acid. 


H NH О 
(a) ү (b) CY (c) ^ YE NB; (d) ma 
Он `H e ^H 


Choose the reaction(s) that will not proceed as shown hereunder. 
О 5 О 
(i) H30 
жө ae == OH 
ii (1) LIAIH4 
(ii) жа Жс ы 5 ера 


(ii) H409 


O 
©) 
с Ais 
ШУ) p = as уму 


2 H30 


(a) Only i (b) Only ii (c) Only iii (d) Only iv 
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23. Choose the order that has the following aromatic compounds correctly arranged with 
respect to increasing reactivity towards Br, /FeBr, 


(a) = < at \ < = 
(b) at 9 < = < TO 
(с) но– У < = < at \ 
(а) at \ < = < но-/ 9 


24. Choose Ше order that has the following alcohols correctly arranged with respect to increas- 
ing acidity. 
OH OH OH OH OH OH 
OOQ OQ 
(a) < < | (b) « « 
NO» NO» 


OH OH OH OH OH OH 
"O-O-O «оС 
МО» МО; 


The compound shown below is a cyclic hemiacetal. It is in equilibrium with an acyclic 
open chain compound X. 


HO. 


Identify the structure of compound X. 
OH 


@) тарар A AAN 
HO xo HO А 


25. 


X (open chain) 


OH OH О 


P" Ho ~ 2 (a) но AÅ „л 


26. The reaction sequence shown below gives compound Z as the main product. 


О p 
HO OH — 
Ps о ВН кш > Fits > (СН Р > Н” 
Н+ 
Identify the structure of compound 2. 


> 7, 
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О 
а 


27. Predict the product of the following aldol condensation. 
О 


- -H20 
heeft OH : 2 > 


2 moles 


O H 
P ОРО 
О Н 
О Н 
ЫШ ЖАЛА e d 
Ж 


28. Which of the following structure is more stable? 


Z Cl Z Cl Z Cl Z СІ 
© © 
(а) Ф (b) (с) о (d) CL 
9 МО; 
МО» МО» МО» © 
CH3 
29. Predict the nature of P in the following reaction 4 P (Major product) 
CI 
CH 
СН; сн; à 
(a) (b) NH) (c) (d) All the three 
NH; NH; 
30. Which of the following is most reactive towards aqueous HBr? 
(a) 1-Phenyl-2-propanol (b) 1-Phenyl-1-propanol 
(c) 3-Phenyl-1-propanol (d) 2-Phenyl-1-propanol 
31. Ethylbenzene when treated with chlorine in presence of light mainly gives 
(a) B-phenylethyl chloride (b) o-phenylethyl chloride 
(c) o-chloroethyl benzene (d) o-and p-chloroethylbenzene 


32. The following alcohol is treated with Conc. H,SO,, the major product obtained is 


ca vy —_ 


OH 


33. 


34. 


35. 


36. 


37. 


38. 


39. 
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Н 
(а) с A (b) cas NI 
H 
H 
(c) H (d) Allthe three will be formed in equal amounts 
СН5< ~ 


Фа er X. The compound X is 
Де) ШІСІ 
(b) Cyl (c) Co (d) Both (b) and (с) 
OH H 


Give the nature of A and B in the given reaction 


B кыо (СН, js COH KMnO,/OH^ A 


(a) A and B both are (CH), C = CH, 

(b) A and B, both are (CH), CO + СНО 

(с) Ais (CH,),COH, while B is (CH,),C = CH, or (CH), CO 
(d) A and B, both are (CH.), COH, i.e., there is no reaction 


Which of the following is liable to be oxidized by periodic acid? 


OH О О 
а) e ^s (b) (c) (d) All of these 
2 ^d ~ 


From the given set of reaction 


(i) NaOI Heat 
CRM d a Сон 28) Cf 


starting compound A corresponds to 


О 

(a) C (b) А 
ыы CH5COOH 
О О 

@ СТ (а) СҮ 
СОСН; СОСН» 


Methanoic acid is heated with Conc. H,SO,, to form 
(a) CO (b) CO, (c) СН, (d) (COOH), 


When ethane-1,2-dioic acid is heated with Conc. H,SO, it gives 
(a) CO + HCOOH (b) CO, + HCOOH 
(с) СО + СО, + HCOOH (d) CO + CO, + H,O 


When sodium formate is heated with soda lime, we get 


(a) CH, (b) H (c) sodium oxalate (d) no action 


2 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


Sodium formate is heated at 360°C to give 
(a) CO (b) CO, (c) sodium oxalate (d) no action 


When cyclohexanone is treated with Na,CO, solution, we get 


О О О он 
ОН СООН 
eCy" өс) 8 OX 9 
OH 


Which of the following reagent reacts in different ways with CH,CHO, HCHO and 
C,H.CHO? 


5 


(a) Fehling's solution (b) C,H.NHNH, 
(c) Ammonia (d) HCl 
The reaction CT OH , Ox is an example of 
О 
СНО 
(a) Oxidation reaction (b) Reduction 
(c) Both (d) Aldol condensation 
E 
C&HSCH-C-CgHs — 28» Р Here, P should be 
OH iM е 
(а) СоН5СН СНСН; (b) СеН5СНСН›СН; 
(с) C,H,CH,CH,C,H, (d) C,H,CH = CHC,H, 
Nitrobenzene can be reduced to aniline by 


(i) H,/Ni (ii) 5n/HCI (iii) Zn/NaOH (iv) МАН, 
(a) i, ii and iii (b) iand ii (c) i,iiand iv (d) only ii 


1-Methylcyclopentene can be converted into 2-methylcyclopentanol by 
(a) acid-catalyzed hydration 

(b) hydroboration oxidation 

(c) epoxide formation followed by reduction with МАН, 

(d) oxymercuration-demercuration 


2-Methylpropanol-2 can be obtained by the acid-catalyzed hydration of 
(a) CH,CH,CH-CH, (b) CH,CH=CHCH, 


(c) == (d) Either of the three 


Predict the nature of P in the following reaction СНС = ССН, — inert sovent, р 
(а) СН,-СНСН-СН, (b) СН,-С-СН-СН, 
(с) CH,CH,C=CH (d) No reaction 
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49. Identify the nature of product in the following reaction 


OH 


© +K,S,O, —но> Product 
OH OH 
OH OH 
a) gr (b) © (с) @ (d) © 
OH 


SO4H 


50. Arrange the following alcohols in order of increasing ease of dehydration 


(i) CH,CH,OH (ii) C,H,CH,OH (iii) CLCCH,OH (iv) F,CCH,OH 
(a) ii«i«iv«iii (b) iv <iii<ii<i 
(c) iv <iii<i<ii (d) ii<i<iii<iv 
51. 1 4. on ozonolysis gives.......... different products 
(b) 2 (c) 3 (d) 4 


52. on K2CnOr +50, , 7, Here, Z is 


(a) ноос-(С))-< (b) (CH,),CCOOH 
(c) Both (a) and (b) (d) ноос-(О)-соон 


53. When o-hydroxybenzaldehyde is heated with ethanoic anhydride іп the presence of 
sodium ethanoate, compound formed during the reaction is 


OH OH 

Toi » OC 
COOCH; ~ COOH 
oo 

(c) OLY (d) Both (b) and (c) 
ZA 


54. Anew carbon-carbon bond is formed in 


(i) Aldol condensation (ii) Kolbe’s reaction 
(iii) Reimer-Tiemann reaction (iv) Wurtz Fittig reaction 
i, iii (b) ii, iii (c) i, iii, iv (d) All of these 
55. ox > P The compound P should be 


CHO 


OH COOH COOH 
a (c) 
(57%, 9 (СІ “сон (СІ ‘сно (d) Or 
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O 


56. Which are the starting materials for the preparation of 
МО» 
О СОС1 
@ а e(Of -O = 
МО; 


СОС 
(с) © + @ == (d) Any of the three 
МО» 


57. сыны “ГУ хәне —®э7;7% 


(а) н Мн, ® 96, ©) Q (d) © 
H H 


14 CI] 
58. ОГ + NaOH(aq.) ——7© Product is 


14 14 ОН 
(а) OL (b) Or (c) Both (а) and (b) (d) No reaction 
OH 


"d 


59. + НВг —Z,Zis 


OH 


Br Br Br 2 
(а) 5 (b) © (с) on (d) © 
OH OH Br Br 


60. Ме,СНОСМе, 1 X+Y 


Predict the nature of product and the type of reaction involved in their formation. 
(a) Me,CHI and Me,COH, formed Бу 5,1 reaction 

(b) Me,CHI and Ме.СІ, formed Бу 5,1 reaction 

(c) Me,CHI and Me,COH, formed by 5,2 reaction 

(d) Me,CHOH and Ме.СТ, formed by 5,2 reaction 


61. Anisole is treated with HI under two different conditions 
C+D (не _ СНОСН, —=== д + В 


The nature of A to D will be 


62. 


63. 


64. 


65. 


66. 
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(a) A and B are CHI and СН,ОН, while C and D are CH,OH and СНА 

(b) A and B are CH,OH and СНА, while C and D are CH,I and СНОН 

(c) Both A and B as well as both C and D are CH,I and С Н.ОН 

(d) A and B are СН.Ї and C,H.OH, while there is no reaction in the second case. 


) 
) 


Arrange the following in decreasing order of solubility in water 
(i) LJ (i) | (iii) ww 
О О О 
(a) i>iii>ii (b) iii»ii»i (c) ii»ii»i (d) All are equally soluble 
The ethereal linkage (-С-О-С-) is cleaved by 
(a) HBr (b) HNO, (c) Both (a) and (b) (d) None 
Predict the compounds A and B in the following reactions 


CH; 


CH,CH,-O-CH,CH, + О, уд; сен5сн < 0›,95-135°_,‚ B 
СНз 


СНз 
(а) CH,CH,-O-O-CH,CH, and сН; - C - O- OH respectively 
СНз 
СН; 
(b) CH,CH,-O-O-CH,CH, апа C6H5- CH respectively 
CH, - O - OH 


eR Сн 
(с) CH3CH - O – СНСНз and CgH5- C- O- OH respectively 


сн; 


| 
(d) No reaction and CgH5- С - О - OH respectively 
| 


Products (Р) «9 (СН,),С-О-СН, — 9 , Products (P,) 
The products P, and P, respectively are 

(a) (CH,),COH + CHI and (CH,),CI + CH,OH 

(b) (CH,),CI + CH,OH and (СН.).СОН + CHI 

(с) (CH,),CI + CH,OH in both cases 

(d) СНА and (CH,),COH in both cases 


Cyclobutylethene is treated with dil. H,SO, to form 
(a) 2-cyclobutylethanol (b) 1-cyclobutyl-2-ethanol 
(c) 2-methylcyclopentanol (d) 1-methylcyclopentanol 
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67. The decreasing order of acidic character of the compounds is 
CH,C = CH, MeOH, Me,CHOH, Me,COH, H,O 
(a) CH,C = CH > Me,COH > Me,CHOH > MeOH > H,O 
(b) MeOH > Me,CHOH > Me,COH > H,O > СНС = CH 
(с) Ме СОН > Me,CHOH > MeOH > H,O > СНС = CH 
(d) MeOH > НО > Ме СНОН > Me,COH > СНС = CH 


68. Arrange the following in the decreasing order of acidic strength 


(i) Phenol (ii) p-nitrophenol (Ш) m-cresol (іу) p-cresol 
(a) ii»ii»iv»i (b) ii>i>iii>iv 
(c) ii>i>iv>iii (d) iti>iv>ii>i 


69. Which of the following will be most acidic 
(а) o-Aminophenol (b) p-Aminophenol 
(c) m-Aminophenol (d) None of these 


70. Arrange the following in increasing acidic character 


(i) Phenol (ii) m-nitrophenol 
(iii) m-chlorophenol (iv) m-cresol 
(a) iv<i<iii<ii (b) iv <i<ii<iii 


) 
(с) i<iv<iii<ii (d) iti<ii<iv<i 
71. Which of the following compounds can react with hydroxylamine? 

OH OH 


OH OH OH 
(a) et (b) o (c) © (d) 
OH OH HO OH 


OH 
72. Which of the following statement is true regarding amount of AICI, required during 
Friedel-Craft acetylation using acetyl chloride or acetic anhydride? 
(a) Both require same amount 
(b) Acetylation with acetyl chloride requires more amount 
(c) Acetylation with acetic anhydride requires more amount 
(d) Nothing is definite 


73. Which of the following gives effervescenes of CO, with NaHCO, solution? 
(a) HCOOH (b) 2,4,6-trinitrophenol 
(c) Both (a) and (b) (d) None of these 


74. 2,4,6-Trinitrophenol can be prepared in good yield 
(a) by the nitration of 2,4-dinitrochlorobenzene 
(b) by the nitration of 2,4-dinitrophenol 
(c) by both (a) and (b) 
(d) neither by (a) nor by (b) 
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75. The correct stability order of the following three quinones is 


О 
О 
@ (ii) cy (iii) о (= о 
О 
(a) i>iii>ii (b) i=iii>ii 
(с) i=ii>iii (d) ii»i»ii 


76. Which of the following is most stable, and which one is least stable? 
(i) HCHO (ii) CH,CHO (іі) CH,COCH, (iv) CLCCHO 
(a) (iii) is most stable and (i) is least (b) (iv) is most stable and (i) is least 
(c) (iii) is most stable and (iv) is least (d) All the four are equally stable 


77. Which of the following has highest and lowest hydration equilibrium constant? 
HCHO, CH,CHO, CH,COCH, 
(a) HCHO-Highest, CH,CHO-Lowest 
(b) CH,CHO-Highest, HCHO-Lowest 
(c) HCHO-Highest, CH,COCH.-Lowest 
(d) CH,COCH,-Highest, HCHO-Lowest 


78. CH,COCH,C] — 9. , Product P is 
(а) CICH,COCH CI (b) снсосна, 
(c) Both (a) and (b) (d) CICH,COOH + CH CI 


79. Which of the following is an example of nucleophilic addition? 


(a) | Т 
а NH3NH;, Н+ 
CgHsCCH; — 7 > COH ССН; 
О OH 
| LiAlH4 


| 
СеН5ССНз t———» C,H;CHCH; 
(c) Both (a) and (b) 
(d) None of the two 


80. Propanal and propanone, both have same molecular formula (C.H,O), what do you expect 
about their boiling points? 


(a) Both have same boiling point. 

(b) Boiling point of propanal is higher than the boiling point of propanone. 
(c) Boiling point of propanal is lower than the boiling point of propanone. 
(d) Nothing can be predicted. 


81. Which of the following statement is false about 1,3-dithane, l ? 


(a) 1,3-Dithane can react with RLi bus 
(b) It can be alkylated by CH,CH,CH,Br 
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(c) It can be alkylated Бу Me,CHX 
(d) 1,3-Dithane can be used for preparing aldehydes and ketones 


82. In dilute aqueous solution, formaldehyde exists as 


(a) Formaldehyde (b) Paraldehyde (c) Trioxymethylene (d) Methyleneglycol 


83. The major driving force for the hydration of chloral is 
(a) less steric hinderance in the product 
(b) less force of repulsion in the product 
(c) hydrogen bonding in the product 
(d) electronegativity of the three chlorine atoms 


84. The products A and B in the following reactions are 


О 1 Eq. H)/catalyst _ [А] Оз - [B] 


() ММА AK, 6) ANA Ng 
(c) Both (a) and (b) (d) А му 


О 
|| 
85. CH3CC2Hs + Маск + NH,Cl _ он _ Z; Zis 


Сн OH СН он " сну, ДН; сн). „СМ 
C 
СОНУ ссоон CH; “см CoH; OCN с “соон 


О 
|| || 
86. The compound having the formula, CH; - C - СН›- € - ОСН; 
(a) forms dioxime (b) undergoes iodoform test 
(c) both (a) and (b) (d) neither of the two 


87. Fehling's solution can be used for distinguishing between 
(а) CH,CHO and C,H.CHO (b) CH,CHO and CH,COCH,OH 
(c) Both (a) and (b) (d) None of these 


88. Which of the following is least reactive with a nucleophile? 


(a) Methanal (b) Propanone (c) 3-Pentanone (d) 2-Pentanone 


89. Aldehydic group can be protected 
(a) by acetal formation against alkaline oxidizing agents. 
(b) by mercaptal formation against acidic oxidizing agents. 
(c) both (a) and (b) 
(d) none of the above 


CHO COO СОО” 
90. 2| -ОН, | | 


СООН СН2ОН* СОО” 


91. 


92. 


93. 


94. 


95. 


96. 
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The above reaction can said to be an example of 
(a) Intramolecular Cannizzaro reaction (b) Intermolecular Cannizzaro reaction 
(c) Crossed Cannizzaro reaction (d) Tischenko reaction 


Ninhydrin has three keto groups, which of the keto group is expected to be hydrated most 
easily? 


О 
5А 2 
О 

1 

О 
(а) 2 (b) 3 (c) 1 (d) Allare equally hydrated 

i 
C2H50 - C - ООН + 2CH3MgBr—— А ; Ais 
OH 
OH | 
(а) | (b) С:Н5С-СН; (с) СН.СООН (d) CH,COCH, 
(CH3)2C-C3Hs | 
C2H5 
i H 
О) лы 
(ii) Heat 

(а) CH,(COOH), (b CH,COOH (c) HCOOH (d) HCHO 
Which is least reactive towards addition of НСІ? 
(а) CH,CH,CH=CH, (b CH,=CH-CH=CH, 
(с) CH,CH,C=CCH, (d) CH,CH=CHCHO 


Which of the following is true regarding preparation of aldehydes and ketones? 


(i) Both can be prepared by the oxidation of the concerned alcohol with copper at about 
250°С. 


(ii) Both can be prepared by the oxidation of the concerned alcohol by Оррепачег 
oxidation. 


(ii) Both can be prepared by the oxidation of respective alcohol with acidic dichromate. 
(a) i (b) ii and iii (c) iandiii (d) All the three 


Observe the following structures and pick up the correct statement. 


© 5c-o бі) Sc=0H 
(a) Carbonyl carbon of (i) is more electrophilic than that of (ii). 
(b) 


(c) Carbonyl carbon of both structures has equal electrophilic character. 


Carbonyl carbon of (i) is less electrophilic than that of (ii). 


(d) It depends upon the complete structure of the compound 
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97. 


98. 


99. 


100. 


101. 


102. 


103. 


Acetal formation is a reversible reaction 
R OR' 
ни. Ку oO конне Nc ^ «Ho 
H^ H^ NOR H^ ^om 


Under what conditions, the reaction can be forced to proceed only in right (forward) 
direction? 


(a) Using excess of alcohol 

(b) Using high temperature 

(c) Using dilute acid and excess of alcohol 
(d) Using dry acid and excess of alcohol 


Which of the following does not react with sodium bisulphite? 
О СОСН; 


(i) HCHO (ii) снсосн. (іі) © (iv) 
(a) iii and iv (b) ii and iv (c) i (d) All reacts 


Which of the following reagent can be used for carrying out the reaction outlined below? 


O 


OH O 
“А Reagent pow. 
Н — > 
OC3Hs 
(а) BEMgCH,COOCAH., (b) BrZnCH,COOC,H, 
(c) LiCH,COOC,H, (d) Any of the three 


Which of the following statement is false? 

(a) Cannizzaro reaction is given by aldehydes in presence of alkali 

(b) Aldol condensation is given by aldehydes in presence of alkali 

(c) Aldol condensation is given by aldehydes and ketones in presence of acids 
(d) None of these 


Carbonyl compounds, sensitive to both acids as well as bases, can be reduced to hydrocar- 
bons by 


(a) Clemmensen reduction (b) Wolf-Kishner reduction 
(c) Thioacetal reduction (d) All of the three 


What should be the product when ethylmethyl ketone is treated with peracetic acid 
(a) Ethylacetate (b) Methyl propanoate 
(c) Both (a) and (b) (d) Only acetic acid 


Which of the following complex hydride is a stronger reducing agent? 
(а) [АН] (b) Lit[Al(OCMe,),H] 
(с) Al(CH,CHMe,),H (d) All are strong reducing agents 
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104. O.NX C» СОСІ+ К > ох-(С)-ооснуен, 


The reagent К may be 

(i) CH,CH,MgBr (ii) CH,CH,Li 

(iii) (CH,CH,),Cd (iv) (CH,CH,),CuLi 

(a) iorii (b) i or ii or iii (c) Ш огіу (d) Any of the four 


105. Which one does not belong to the same compound? 
(a) Paraformaldehyde (b) Paraldehyde 
(c) Trioxane (d) Formalin 


106. Which of the following is not a good reagent in Wittig reaction? 
(а) PhP- CH, (b) Ph, PCHCH,CH, 
(c) (CH,),CCH=PPH, (d) C,H.COCH-PPh, 


107. Which of the following is not formed in iodoform reaction? 
(а) СН.СОСНІ (b) ICH,COCH,I (с) CH,COCHI, (d) CH,COCI, 


CH=CHNO) 
108. i, Product. Here, the product is 
COCH; 
СН=СНМО» СН-СНМН; CH3CH3NH5 CH3CH;NO»5 
(a) (b) (c) (d) 
СН›СН; CH3CH3 СН›СН; СН›СН; 
O 
109. C,HsCOOOH , Product. Here, the product is 
O O 
r—COOH r—COOH 
(a) O (b g (c) O (а) 


Ly а 


110. Acetyl chloride does not react with 
(a) Water (b) Sodium acetate 
(c) 2-methylpropene (d) It reacts with all the three 


111. Which of the following statement is true? 
(а) At room temperature, formyl chloride is present in the form of CO and НСІ. 
(b) Acetamide behaves as a weak base as well as a weak acid. 
(с) CH,CONH, 59  CH.CH,NH,. 
(d) АП of the above. 
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112. 


113. 


114. 


115. 


116. 


117. 


118. 


Which of the following reaction is possible? 
(i) CH,COCI + H,O —э CH,COOH + НСІ 
(ii) CH,COOCH, + HBr —9 CH,COBr + CH,OH 
(iii) CH,CONH, + НВг— CH,COBr + NH, 
(iv) CH,COOCOCH, + H,O —> 2CH,COOH 
(a) iand iv (b) i, iti and iv (c) iii and iv (d) All the four 


Which of the following is not possible? 

(a) ICH,COOH + NaCl —59**— CICH,COOH + Nal 
(b) CICH,COOH + Nal —5****— ICH,COOH + NaCl 
(c) Both (a) and (b) 

(d) None of these 


Acid amide do not undergo the usual properties of carbonyl, C-O group because 
(a) itis a weak base (b) itisa weak acid 
(c) itis amphoteric (d) its carbonyl carbon is not electron deficient 


Which of the following statement is true regarding aspirin, a commonly used antipyretic 
and analgesic? Given pK, for aspirin — 3.5; pH in stomach and small intestine is 2.5 and 8, 
respectively. 


(a) Itis completely ionized in the stomach and almost un-ionized in the small intestine. 
(b) It is ionized in the small intestine and almost un-ionized in the stomach. 

(c) It is ionized in the stomach and almost un-ionized in the small intestine. 

(d) It is neither ionized in stomach nor in intestine. 


Which of the following will undergo alkaline hydrolysis most rapidly? 


COOCH; COOCH; COOCH; 
COOCH; 
(а) (b) (6) © (4) 
СН; СІ NO; 


HVZ reaction involves the use of P and CI, 


CH,CH,COOH —*€., CH,CHCICOOH 


The function of phosphorus is 

(a) asa catalyst 

(b) in the formation of PCI, which carries out halogenation at the o-carbon atom 
(c) in the formation of PCI, which converts -COOH into -COCI 

(d) none of the these 


Hydrolysis of esters in presence of an acid is a reversible reaction. What is true about ester 
hydrolysis in presence of a base? 


(a) It is irreversible because salts of carboxylic acids are insoluble. 

(b) It is irreversible because salts of carboxylic acids have high melting points. 
(c) It is irreversible because carboxylate ion is resonance stabilized. 

(d) It is a reversible reaction. 
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CH; 


O p О 
119. Compound А is formed by the interaction of С 


CH; 
[A] 
(а) CH,COOH and но ~ Y^" cgo 


(6) CH,CHO and HO У^ COOH 


(c) CH,COCH,COOH and но ено 


ОН 


(d) CH,CHO and 
à но coon 


120. What is the main product when HOOC соон is heated? 


COOH 

(а) к (b) ( јео 
П 

(с) поос-( = (9) (хо 
О 


121. The yield of ester in esterification can be increased Бу 


CH,CH,OH + CH,COOH = CH,COOCH,CH, + H,O 


(a) removing water (b) taking ethanol in excess 
(c) taking acetic acid in excess (d) all the above factors 

O 

122. CH,CH,CH,COOH + NCI —— Product is 
О 
ін 
(a) CH3CH5CHCOOH (b CICH,CH,CH,COOH 
г 

(с)  CH3CHCH5COOH (d) All the three 


123. The correct order of decarboxylation of the three acids is 
OH OH O O 
ә Жү G) A NT ett 
И Т ы 


(а) іі>ірі (b) ii-ii»i (c) ii>ii=i (d) ii -ii-i 
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124. 


125. 


126. 


127. 


Which statement is true regarding oxidation of the following two compounds? 


@ (ii) or 


(a) Both are oxidizable to benzoic acid under similar conditions 
(b) It is very difficult to oxidize either of the two 


(c) Compound (i) is oxidizable to benzoic acid easily while compound (ii) is oxidizable 
only under vigorous conditions to benzoic acid 


(d) Compound (i) is oxidizable to benzoic acid, while (ii) is oxidizable only under vigorous 
conditions to 2,2-dimethylpropanoic acid 


Predict the nature of product in the following reaction 


— (G)NaBH, , NaBH, 
DAA, — mno Product 


OH 
ye (b) о © (d) о 
($ od “Жалы а. 


The correct order for the acidic character of the following carboxylic acids is 


COOH 
COOH COOH 
@ i) он (iii) 
OH 

COOH COOH 

(is or" (о) HO OH 

(а) iv»i»ii»ii»v (b) v»ii»ii»i-»iv 

(с) v>ii>iv>iii>i (d) v>ii>iv>i>iii 


Salicylic acid is treated with bromine under two different conditions. 


СООН в; jin _Вош c 
ur CH4COOÀ 


Predict the nature of [X] and [Y] in the following reactions 


OH OH 


Br QU COOH COOH Br Br 
(a) 
Q Br Br 
[Y] [У] 
ОН ОН 
СООН СООН Вг СООН Вг Вг 
(а) ' 
Br Br 
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128. Which of the following statements is true? 
(a) Hydrogen bonding always increases the acidic character of a species. 
(b) Hydrogen bonding always decreases the acidic character of a species. 
(c) Hydrogen bonding may increase or decrease the acidic character of a species. 
(d) Hydrogen bonding play no role in determining the acidity of a species. 


129. Choose the correct statement regarding acidic character of acetic acid, CH,COOH and 
peroxyacetic acid, CH,COOOH. 


(a) Peroxyacetic acid is stronger acid than acetic acid since the former has one extra oxy- 
gen, an electronegative element. 


(b) Peroxyacetic acid is stronger than acetic acid because its conjugate base is a weaker 
base than acetate. 


(c) Peroxyacetic acid is weaker than acetic acid because its conjugate base is less stable 
than that of acetate ion. 


(d) Both are equally strong. 


130. А carboxylic acid can best be converted into acid chloride by using 
(a) PCI, (b) SOCI, (с) НСІ (а) СІСОСОСІ 


131. Тһе yield of acid amide in the reaction, RCOCI + NH, —> RCONH,, is maximum when 
(a) acid chloride and ammonia are treated in equimolar ratio 
(b) acid chloride and ammonia are treated in 1:2 molar ratio 
(c) acid chloride and ammonia are treated in 2:1 molar ratio 
(d) All the three give nearly similar result 


132. Which of the following statement is not upto the mark? 
\ | 

(а) В -С- ОВ’ —%®, R -C-O + КОН (a base-catalyzed reaction) 

(b) CH,COOC,H, —°*— CH,COOH + C,H,OH (reaction involves acyl-oxygen fission) 


(c) СН.СООН + CH,OH —— C,H,COOCH, + H,O (reaction involves acyl-oxygen 
fission) 
(d) CH,COOCH(CH,)C,H, —=— CH,COO- + HOCH(CH,)C,H, 
(configuration of the reactant is retained) 


133. The products in the following reaction are 


снсооснсн В , 


а) C,H,CH,OH + C,H,CH,OH (b) C.H.CH, + C;H.CH, 
© C,H,CH,OH + C,H,CH, (d) C,H.COOH + C,H,CH, 
CH; 


| 
134. Pyrolysis of CH3COOCHCH?CH; gives 


(a) 1-butene and 2-butene in equimolar ratio 
(b) 1-butene and 2-butene in 1:2 molar ratio 
(c) 1-butene and 2-butene in 3:2 molar ratio 
(d) 1-butene and 2-butene in 2:3 molar ratio 
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135. The relative stability of the four acid derivatives towards nucleophiles is 
(a) Amide » Ester » Acid anhydride » Acid chloride 
(b) Amide » Acid anhydride » Ester » Acid chloride 
(c) Acid chloride » Acid anhydride » Ester » Amide 
(d) Acid chloride » Ester » Acid anhydride » Amide 


136. Which of the following statement is true about the hydrolysis of acetic anhydride? 
(i) It is more easily hydrolyzed in acidic medium than in neutral. 
(ii) It is more easily hydrolyzed in alkaline medium than in neutral. 


) 
) 
) 
(v) Itis more easily hydrolyzed in neutral than in alkaline medium. 

(a) iandii (b) iii (c) ivand v (d) iandv 


(ii) It is equally hydrolyzed in all the three media. 


(iv) It is more easily hydrolyzed in neutral than in acidic media. 


137. Which of the following compounds can undergo nucleophilic substitution easily? 


О О О 
oio «oi 

О О ОЕ 
“Ola «gig. "680 


(a) Only ii (b) i, ii, iii and iv 


138. Which statement is true regarding the following structure? 


E 
cu, | 
C2H5 
(a) Itis a chiral molecule (b) It exists in two resolvable optically active forms 
(c) Both (a) and (b) (d) Neither (a) nor (b) 


139. Introduction of a methyl group in ammonia markedly increases the basic strength of 
ammonia in aq. solution, but introduction of the second methyl group increases only 
marginally the basic strength of methyl amine in water. This is due to 


(a) different type of hybridization in the two amines. 

(b) protonated dimethyl amines are more solvated than methyl amine. 

(c) protonated dimethyl amine is more solvated than the protonated methyl amine. 
(d) protonated dimethyl amine is less stable than the protonated methyl amine. 


140. The basic character of ethyl amine, diethyl amine and triethyl amine in chlorobenzene is 
(a) C,H,NH, < (C,H,),NH < (СНОМ (b) СН.МН, < (СНОМ < (C,H.),NH 
(c) (C,H,),N < (СН. МН « C;H.NH, (d) (C,H,),N « C;H,NH, < (СН) МН 

141. The correct order of decreasing basic character of the three aliphatic primary amines is 
G7 Su S @ш МСУ ш МСУ 


МН, МН, 


(a) i>ii>iii (b) ій>й>і (с) i>ii~iii (d) i=iisiii 
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142. Which of the statement is true regarding the basicity of the following two primary amines? 


б on d EJ 


(a) Both are equally basic because both are 1? amines. 
(b) i» ii because it is an aromatic amine. 
(c) ii» ibecause it is an aliphatic amine 


(d) i< ii because of difference in the nature of D-carbon. 


143. The correct order of decreasing basic character is 


(i) C,H;NH, (ii) C]H.CH,NH, (iii) (С.Н) NH (iv) CH NH, 
(a) іі>і>Ші>іу (b) iv>ii>i>iii 
(c) iv>ii>ii>i (d) iv>ii>ii>i 


144. The correct order of increasing basicity is 


. .. МН ... О 
() CH,CH,NH, (ii) П (iii) П 
CH3CNH> CH3CNH; 
(a) ii «ii «i (b) i~iii <ii (c) i<ii<iii (d) iii«i«ii 


145. The relative order of basic character of the following compound is 


@ © (i) С) (ii) С 


М 
М | 
H сосн; 
О S 
"IND ӨР 
М М 
Н Н 
(a) і>і>Шші>іу>у (b) ii>iii>iv>v>i 
(с) ii>v>iv>i>iii (d) ii>iv>v>iii>i 
146. The basic character of the following alcohols is 
СН2ОН СН2ОН СН2ОН 
СНОН 
© 6) (i) (ii) (iv) 
СІ МО» OCH; 
(a) iv >i>ii> iii (b) ii»ii»iv»i 
(c) iv»ii»ii»i (d) i»ii»iii»iv 


147. Whenaniline is treated with acetyl chloride in presence of anhydrous aluminium chloride, 
the main product is 


(а) o-aminoacetophenone (b) p-aminoacetophenone 
(c) Both (a) and (b) (d) m-aminoacetophenone 
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148. 


149. 


150. 


151. 


152. 


153. 


154. 


155. 


NaNO, , HCl 


CH,CH,CH,NH, — jac ~ P.Pis 

(a) CH,CH,CH,OH (b) (CHj,CHCI 

(c) Both (a) and (b) (d) Reaction not possible 

Benzenediazonium chloride when treated with phenols gives an azo dye, to get best result 
the pH of the medium should be 

(a) around 4 (b) around 8 (c) around 10 (d) 12 


In the following reaction, the reagent X should be 
RCOOH + [X] —99-5539.—, ҚАН, 

(a) NH, (b) HN, (c) Either of the two (d) None of the two 
Which of the following can undergo electrophilic substitution when treated with nitrous 
acid at 0°С? 
(a) C,H.NH, (b) C;H.NHCH, (с) C,H,N(CH,), (d) None of these 
Which of the two reactions proceed faster? 

(1) Conc. НМОз, 


(i) (О) Conc. #2804 6] uon 
(ii) Sn/HCI 


. D 
D (1) Conc. HNO3, 
6) Cone. Н;504 D NH» 
+ 
р р (ii) SW/HCI 5 EE 
D D 
(a) i (b) ii (с) ізі (d) Not definite 


Which of the following does not reduce C,H.NO, to aniline? 


(a) Sn/HCl (b) SnCL/HCI (с) Zn/HCl (d) LiAIH, 
Which of the following amines can be resolved into two enantiomers? 
| N—CH;CH ч N—CH 
G- anu a @ ы 
H СН; Н СН» 
НС NH» 
(iii) y (iv) C — CHCH; 
N Z/N 
CH3 H СН; 


(а) 1, іу (b) i,ii (c) i, iii, iv (d) iii, iv 
Which of the following statement is false? 
(a) Dimethyl amine as well as trimethyl amine are soluble in water. 


(b) Trimethyl amine forms hydrogen bond neither with itself nor with water. 


(c) Trimethyl amine can act as hydrogen bond acceptor only, while dimethyl amine can 
serve as both a hydrogen bond donor and acceptor. 


(d) All the three statements are false. 


156. 


157. 


158. 


159. 


160. 


161. 


162. 
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Ephedrine is a secondary amine. It is widely used in cold and allergy conditions in the 
form of its hydrochloride but not as such because 


(a) the amine itself has an unpleasant smell, while its salt is odourless. 
(b) the amine is insoluble in water, while the salt is soluble in water. 


(c) the amine is unstable and easily oxidized by air, while the salt is resistant to atmos- 
pheric oxidation. 


(d) of all the above facts 


Benzamide and benzyl amine can be distinguished by 
(a) cold. dil. NaOH (b) cold dil. HCl 
(c) both (a) and (b) (d) NaNO,, НСІ, 0°C, then B-naphthol 


The correct order for the basic character of the compounds i to iv should be 


@) (СІ (ii) © (iii) W (iv) CH,CN 


N 
N H H 
(a) iv <iii<i<ii (b) iv <i<iti<ii 
(c) iv<ii<iii<i (d) iv <iii<ii<i 


Which of the following is true regarding basic character of pyridine and pyrrole? 
(a) Pyrrole is more basic because its non-bonding electrons occupy sp? orbital. 


(b) Pyridine is more basic because its non-bonding electrons are not part of aromatic 
sextet. 


(c) Both are equally basic. 
(d) Pyridine is less basic because it is a tertiary amine. 


Pyrrole and pyridine both are basic and form salts with acids. 
+ ~ N 
И QQ 
N N N O— № 
H H2 xi H 
(i) (i) (iti) (iv) 
Which of the following statement is true regarding the aromatic character of the four 
species? 
(a) All the four are aromatic (b) i, iti and iv are aromatic 


(c) i, ii and iii are aromatic (d) iand iii are aromatic 


Ethylene can be prepared in good yield by 

(а) CH,CH,N'(CH)4E —=* CH, = CH, + (СН)М + НІ 

(b) CH,CH,N'(CHjJOH- —"* > CH, = CH, + (CH,),N + H,O 
(c) Both (a) and (b) 

(d) CH,CH,NH, —== СН, = CH, + NH, 


Which one of the following is not an oxidation product of a primary amine? 
(а) Ahydroxylamine (b) Anitroso compound 
(c) Anitro compound (d) None of these 
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163. 


164. 


165. 


166. 


167. 


168. 


169. 


170. 


Which of the following method is used for eliminating nitrogen of an amine present out- 
side the ring? 


(a) Hofmann elimination (b) Cope elimination 
(c) Both (a) and (b) (d) Emde degradation 


Which of the following does not react with nitrous acid? 


(a) C,H.NH, (b) C;H.NHCH, (с) C,H,N(CH,), (d) None of these 
Which of the following leads to carbon-carbon double bond? 

(a) 1? amine + КСНО — (b) 2° Amine + RICO — 

(с) 2° amine + RCHO — (d) Both (b) and (c) 


Electrophilic aromatic substitution of pyridine resembles with 


(a) benzene (b) aniline (c) nitrobenzene (d) none of these 


Arrange the following compounds in decreasing order of reactivity towards electrophilic 
substitution. 


() (9) (ii) О) (iii) О; 
М Н 
(a) i>ii>iii (b) i>ii=iii (c) Ші>ірі (d) ii»i»ii 


Which reaction seems to be incorrect? 


(а) Ме ССІ 3% 5 Ме САН (b) Мессі 3 > МеС= СН 
5 3 2 3 2 2 


(с) ( a A) (d) { crc (co 


Which of the statement regarding following structure is true? 


CHO CHO CHO 
Н ГОН H -FOH HO ГРН 
(i) НО--Н (ii) HO РН (iii) HO —-H 
Н--ОН НО--Н Н--ОН 
Н--ОН Н--ОН Н--ОН 
СНОН СНОН СНОН 
(а) (i) and (ii) are epimers (b) (i) and (iii) are epimers 
(c) Both (a) and (b) are true (d) All the three are epimers 


Which of the following pair represents an example of diastereoisomers 
(i) (+)-Tartaric acid and meso-tartaric acid 

(ii) Maleic acid and fumaric acid 

(iii) D(+)-Galactose and D(+)-mannose 

(iv) (+)-Lactic acid and (—)-Lactic acid 


(a) iandiii (b) i, iii and iv (с) i,iiand iii (d) iv 
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LEVEL 2 


Single and Multiple-choice Type 


1. What could be the reagent for the following reaction? 


Reagent cat. acid 
СНз Removal оЁН2О СН; 
-------:---:> 
(а) CH,COCH, (b) СН,ОН (с) CH,CH,OH (d) HOCH,CH,OH 
2. What could be the product for the following reaction? 
СН; 

Br) Mg, EnO 
ii) CD20 
QD : > Product? 
(ш) НО 


р ОН 
CHOD CH3 CH3 D 
(а) X (b) X (с) X (d) CH3 
CH3 H D 


3. What could be the major product for the following reaction? 
О 


у о (i) EtMgBr (1 equivalent) REN 
(ii) HCI, НО 
HO HO о og 
(a) C (b) ca © Cy ^он ш oa 


4. What could be the product for the following reaction? 


O 
i) NaBH 
poe. ко. 389 Product? 


H (Н, НО 


ОН ОН 
(а) Pu (b) р O (c) кү Е (а) pw 


5. What could be the product for the following reaction? 


О 
(1) CH3MgBr 
——— — —» Product? 


(ii) Н+, НО 


ЕЕ CHAPTER EIGHT 
(a) PE (b) ти (с) ` (d) РР 


6. What is not the name for the following compound? 


(a) 2-Acetaldehyde (b) propanone (c) acetone (d) dimethyl ketone 


7. What could be the reagent for the following reaction? 


-----> 


(а) Н,М-РҺ, removal of water 

(b) H,NCH,CH,, CH,CO,H, removal of water 

(с) H,NCH,, H,O, removal of water 

(d) H,NCH,CH,CH,, CH,CO,H, removal of water 


8. What could be the reagent for the following reaction? 


ЕЕ 


О О О 


Reagent cat. acid 
Removal of HzO 
> 


(а) CH,COCH, (b) НОСН,СН,ОН (с) CH,CHOH (а) снон 


OH 
OH 
; Dil. H2SO 
| —M— ыч == Major product is? 
О ОН 
н 
ОН ji OH oH 
OH d 
OH 
(a) | (b) (c) ~ (d) СІ 
О О ОН 
О OH н O^ "OH 
10. 
Sone АН > Major product is? 
ОН 


ОН 
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О 
E (а) 
ОН 
О 
ОН 
11. 
Conc. Н-5О 
xz 52 Major product is? 
OH О 
| (> e) юх © ~ @ O 
EN OH 
Conc. Н>5О 
= | = тін t y Major product is? 
22 


p 
2 
Ж) 


\ 


: Dil. Н;5О | 
13 "e ис Major product is? 
HO OH 
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О О н н 
О О 


О 


14. 
Conc. Н;80 | | 
Е Major prodcut is? 


О ОН 
ОН 


15. | 
ea 1 equivalent mCPBA > Maior productis? 
О 
О 
(а) ALL (b) 
O 


O OH 


ЖР | 
16. ПО 
| / 293. Major product 15? 
(11) PPh3 
OEt 


H 
H 
О 


ОБ 0 


(d) None of these 
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Me 0 
17. 1) BH; - THF 
О озера Major product 15? 
(ii) H202 
Me О Ме ОН 
OH 
(с) О (d) о 
H он OH 
(i) mCPBA 
(ii) DIBAL-H 
18. — » Major product 15? 
(iii) H3O* 


(c) (d) 
Me 
[e 
СІ 
19. (i) Excess of Me MgCl > Mai duct 
(ii) н.о 7 Н+ aJor produc 
HO 
eH OH 
(a) (b) 
HO HO 
OH 
(c) (d) 
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(i) Оз / H203 


20. (ii) Excess of MeOH /H* | | 
оном ок” ee 


О о " 
(a) e (b) ЖҮН 
О О " 6 - 
(c) OMe (d) 
MeO OMe 
О (1) MeOH / Ht 
(ii) МаОМе / MeOH | mE 
21. к — > Major product of reaction 1s? 
OH (iii) Aqueous NaOH 
(iv) Ht ЈА 
O 
(a) I (b) (©) | (d) 
a c pu 
гоме 


OSH SH/H* 
22. О (ii) 2 eq. RLi/CI СІ 


H H " * Major product is? 
(iii) НО” 


О О 
"бу "ДА o d 


(i) SOCI 
(ii) NaN; 


| (iii) Аг50 ЈА 
Би > Major product is? 


23. (iv) H9O 


О 
< 
М 


(vi) LAH 
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Н 
@ (b) 
DA S bt dc i 
| 
(с) dedi d (d и АН; 
(i) МАСМ 
(ii) NH; ЈА / Ht 
25s м о (іі) HCN 
SANZA > Major product is? 
(iv) H30* 
HOOC COOH HOOC COOH 
(a) n dic (b) 
Ph Ph МН) 
COOH COOH 
© Бай а (а) us. 
Ph МН) Ph 
(i) PBr (2 eq.) 
jm CHOH Gi) $5 
MeO ——H Okt / NaOEt 
> Major product is? 
Н----ОМе (11) Ад. МаОН 
(iv) Н+ /A 
CH;OH 
О 
МеО MeO 24 
@) (b) x) No 
MeO MeO 
O O 
M ШТА М О 
во (ау '* 
MeO MeO 
О 
(i) HCN 
26. (ii) LiAIH4 


(ш) NaNO, + НСІ 


» Major product is? 
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OH О 
О 
NH, 


SN 
27. CS (i) 1% HgSO, / dil #8504 | | 
- > Major product is? 
о (11) OH /A 


О (i) KOH ГА Зр, 


(ii) Оз / Меҙ5 

28. NH > Major product is? 
(iii) KCN, NH4CI 
(iv) НҙО-/А 


O 
COOH COOH 
HN 
(а) ^Y (b) ^Y 
МН; NH) 
«СООН 
(с) Hop амын (а) 
NH) 
(i) BuLi 


5 
ii) 5 equivalent Br 
29. ^Y UD Br » Major product is? 


5 (iii) Dil. Н2$04 
(iv) OH /A 


О 


О О 
Ме 
(а) X (b) X (с) (а) 
Е 


ORGANIC REACTION MECHANISMS AND REAGENTS 8.37 


О O (1) | | не 


ОН ОН / 
30. ОН (ii) BuLi (excess) 
EE > Major product is? 
(iii) Dil. H9SO4 


(iv) OH /A 


(i) CH —C9Na? 


31. (ii) HgSO,, dil Н2$О4 
6) > Major product is? 
(iii) Ph-CHO / ОН 


(i) АСО 
(ii) HNO3, #2804 
(iii) H307 


NH 
2 (iv) Вг; + NaHCO; | | 
32. > Major product of reaction? 
(у) NaNO, + НСІ 


(vi) H34PO; 
(vii) Fe + НСІ 
(уш) OH / HO 


МО» МО» NH) COOH 


(a) Â (b) (с) (9) 
Вг Вг Вг Вг Вг Вг Вг 
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(1) 2 equivalent NaOEt 
(ii) B “а, 


O O 
coal. > Major product is? 
tO OEt (їй) БОА 
О 
(а) <> coon (b) ФЕ ВА 
О 


O COOH 
() но OH (d) 
CH3 
(1) Br; / Fe 
(ii) K5Cr;0; / H* /A А 
34. ——— > [dentify product? 
(iii) Li / ЕБО 
(iv) CO2 / Ht 


CH; Ох „Он О OH 
(a) (b) (c) 
HO 0 HO О Вг 


CH; (i) HNO; / 6804 /A 


(ii) LAH 
ii) NaNO, + НСІ / 0-5°С 
35. чш > Identify product? 
(iv) CuCN 
CH 


COOH 


NO; 
CN CN 


CI 
(i) HNO; / #2804 /А 
(ii) CH3CI / АСВ | 
36. > Identify product? 
(iii) Sn /HCI 
(iv) NaOH /H20 


(d) 


(d) 
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СІ СІ СІ e 
CH; COOH 
(a) (b) (c) (d) 
МН, МН, МН, NOS 


CI (i) Li / EGO 
(ii) HCHO Then Ht 
iii) HCl 
37. NEC NES Identify product? 
(iv) Li / EO 
(v) СО», Then H* 
Cl COOH COOH 
COOH 
(a) (b) ó (с) (а) 
HO O Cl COOH 
CONH5 
NaOH/B 
38. мины Б. Identify product? 
MeO 
OMe 
COOH NH? NH) 
(a) (b) „12 сс) (9) 
M 
MeO OMe eO 
OMe OMe OMe 


39. In the presence of a base, the compound below cyclizes to give a compound Y. 


О 
~ СН» 


H3C 


Na2CO3 
--------> 
H20 


O 


Identify the structure of compound Y. 


CHAPTER EIGHT 


CH CH 
a CH; CH3 ? 
(а) (b) o (9 (d) 
HO 
OH ОН 


0) 
HO о 
(i) CH3COCI / АСВ 
40. (ii) Zn-Hg /НСІ » Identify product? 
(iii) Br» / hv 
Br Br 
Br 
(a) (b) (c) (d) 
H3C Br 
H3C О H3C 
| В д JL 
HO НЗС [e СН; 
41. > Identify product? 
D 
2 
М 


42. nB"! — > Product. Identify product? 


43. 


44. 
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О О 
Вг 
О 
oo 


_ BFj/MeCN | 


He, ТА Қ —— — — —— [Identify product? 
CONH, 
HC Sod b ak 
b 
(a) д (b) А 
НОС Н;МОС 
о СН; НзС b di 
Н.С 
= О H3NOC 
HOOC COOH 
(i) NaOH, Н2О | 
—— — -> ldentify product? 
О О (ii) H30* 
HOOC OH HOOC OH 
(a) == (b) 
СН» СООН соон СООН 
ОНС OH 
(c) (d) 
COOH CHO 
OH 
H3C Ы О  PhSNa, H2O 
X Eee Identify product? 
НС b 
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H2O 


О 
( P4 Excess of NaOH, 
46. 
[А 
О О 


> Identify product? 
Excess of HCHO 


H3C CH; 
OH 
OH PH OH 
H3C CH 
а) ^ 3 (b) 
O O О О 
но > 
H3C CH3 OH 
OH OH 
OH OH 
(c) (d) 
Ead ыз OH 
H3C CH3 H3C CH3 
ч О (i) NaOH, H2O 
47. JMOL ЕЁ Identify product? 
сн; (ii) H30* 
CH; 
CH; CH; 
H3C H3C 
(а) ноос COOH b) o 
COOH 
CH3 
H3C COOH 
О СООН 
(с) 


Н.С 
(d) о CH; 
COOH 
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N—OTs + e 2eq. BuLi . 
48. — — — > Identify product? 


О 
(с) 
М О 
н 
Br вг 
BuLi : 
49. — — — —» Identify product? 


@) | © = e [=] 


Вг Вг 
2 eq. of Nal 


Acetone /A 
50. — — — > Identify product? 


Br Br 


(а) | | | [ 


CHAPTER EIGHT 


о | | | 


и Фе 
НМ NaNO,;,, then НСІ 
51. e > Identify product? 
then, A 
NH 


@ (b) (3 


H 
COOH 
НМ NH; 
+ 
52. = Identify product? 
NH; 
НМ NH HO NH; 
(a) (b) UW 
NH; NH; 
HO OH 
(c) Ww (d) 
OH 
O O O 
I A A CHO (i) 2eq. NaOMe / A 
53. 2EtO OEt + | Е > Identify product? 
CHO 
COOH 
COOH 
О О 
(а) (b) 
О О 


СООН 


56. 
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COOH КООН 
° О 
(c) (d) 
О 
НООС О 
НООС 
H3C О 
) CHO , њех Д. 0 NaOMe/A identify product? 
ЕС CH3 
O 
O 
(a) @ (b) (с) (9) Б 
СН; H3C син; 
СІ 
/ 
ч О 
// 
5 ш. Identify product? 
ж Dioxane 
CH, О 


КН 18- Crown- 6/ THF > Identify product? 


CHAPTER EIGHT 


CH; 


Б 
UR 
A 
A 


CH3 
A 
(b) 


Cone- FBO Identify product? 


© 
jum 
© 
© 
= 


© 
= 


57. 


О 
T 


4 


СН» 
(b 
55 
ө aA 
5% 


3 
Conc. H9SO4 
асанда 


т, 
S 


Ж 


© 


5 
е 
: 


2 


© 


H3C 


Identify product? 


сл 
$ 
RP > 
^ 
© 
| 
о С) 
8 3 7 
С) 
= 


СН» 


© 
F 
8 A 
O 
F 


CH3 
О 
НУС ОНА 
(9) IX 
о СН; 
СН; 
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59. ашын ы, Identify product? 
CH3 
CH3 
H3C CH; 
H3C CH3 
(a) (b) 
H3C CH3 
H3C CH; 
CH3 
CH3 
СН; CH; 
(c) A (d) 
H3C CH; 
CH3 
CH3 / Ph 
нс-Р < 
60. а > Identify product? 
RLi/A 
О О 
СНз 
СНз 
СНз 
СНз 
(а) (b) 
О (0) 
О 
СН; 
СН; СҢ; 
CH3 CH3 
(с) (а) 
L 
нс НС С 
(i) CH2N2 
61. W DLE Identify product? 
(iii) MeI 
О 


CHAPTER EIGHT 


MeO OMe OMe 
H3C H3C 
(c) 2% (а) eae 
MeO OMe 
O 
(i) MeMgCl 
& | | (ii) HCIO4 (аа) „ Identify product? 
(iii) NaOH (aq.) 
H3C O CH3 


OH 

А Ф “ГҮ” 
HO OH OH 

(c) Ww (а) A 


OH H3C CH; 
AcO Es 220 
Aq. NaOH /A 
63. + бе ees Identify product? 
H3C CH; СНз 
О О 
(а) (b) 
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О 
64. oe a Identify product? 
H3C СН» 
ОН 
(а) (b) 
CH3 
CH 
CH; " 

CH; 
OAc OAc 

(с) (а) 

CH3 
CH3 CH3 
О 
ОН 
65. Ви. Identify product? 
H3C 
ON 
O COOH 
O 
(a) (b) 
H3C ie 
3 
ON NO; 
COOH COOH 


(c) (d) 
COOH 


МО» NO; 


ЕЕ CHAPTER EIGHT 


COOH 
NaBH, 
66. — —* 'А' product 
\ LiAIH 
ОМ | —Н 4 'B' product 
О 


Identity true statement for А and B products. 


OH 
CH50H 
(а) 'A' is (b) В’ is 
HN 
HN CHOH 2 
[e 
ч 


H 
COOH 
(c) ‘Ав loy (d) ‘B’ is 
ОМ өн О 
OH 
О (i) HO 
SE ОН (i) PPh; 
Н (ii) NHoNH;/ OH- ЈА (ii) BuLi 
— - > (A) > (В) 
(iii) НО MeO OMe 
67. (iv) LIAIH4 
Ó (v) SOC (iii) H 
О 
(iv) H30* 


Identify correct statement for (A) and (B) products. 


Cl 
(a) Structure of ‘A’ is Cy (b) Structure of ‘B’ is 


(c) Structure of ‘A’ is (d) Structure of ‘B’ is 


3 
© 


69. 


70. 


71. 


(i) HO Loy 
(ii) PPh; — CH2 


(iii) H307 


(i) mCPBA 
(ii) LAH 


ax О 
аш) AN bt! Ht 


O 


(iv) LAH 
(у) H30* 


(a) OEt (© 


Identify correct reaction sequence 


МО» NH» 
ІГ : ІГ 
ПАША 
(а) | ——— | (b) 
YY YY 
C—H C—H 
6 б 
О О 
МаВН 
ФЕ Pc : 
О ОН 


Identify correct reaction sequence 
О 


О 
LE 
5 


ОН 


ПАТНА e 
м 
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> Major product is? 


РРН; 


(а) 


О 


> Major product is? 


© Sn + НСІ 
— 


(1) Ni / H5 


why 

pr 
о 
* 


O 
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72. Identify correct reaction sequence 


NO» NH) МО» 
pe ZnHg (2 “= NH; -NH; 
(a) | = eq (b) | - 
EN HC а N ОН-/А 
C-Me C-Me 
Ó Ó 
қо; қо; NO» 


73. Identify correct reaction sequence 


CI 

Pd 
(a) di ей Pd / BaSO4 EN. 
Њу О 


H 
Cl  Pd/BaSO, Laer 


О 
dd 

O 
“е, 

О 


H5 О 
С1 
Т Ni / Hp di 
OH 


ө ерга uam, A 


0 ОН 
je (i) MeOH / H* 
ғ, ро" (но, "-— 
[5 --” 
· н—--он Gii) NaBH, ajor product is? 
CH30H 


О О 
„ЈА 9 f 
OMe HO OMe 
MeO О ОМе 0) OM 
°С" a ST 
HO HO OH 


e 
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СООН 
(1) Вг), NaOH 
75. (ii) MeOH / Н? | | 
тр > Major product is? 
(ш) МаОМе 


О 
О 
СООН || 
(а) (ІҮ (b) C —OMe 
O 
O 
COOMe 
(с) (9) X 
COOMe 
COOMe 
О О (1) 2 eq. NaOEt 


(1) Me-I | | 
d OEt Cat. NaORt / о product is? 
(iii) жыш” at. NaOEt 
Ó 


О 
о О 


o 


(i) MeOH 

(11) Red P + Br; 
(11) МН» (excess) 
(iv) #30" 


ДД, 
и Y. a ноос А. Coon 


> Major product is? 


(i) 2 eq. LDA 


О .. 
78. pu (11) 2 eq. Pu 
ORt 


(iii) Оз / Zn 
(iv) OH- /A 


> Major product is? 
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O О О О 
@) Ше (b) Net © @ 
COOEt COOEt Ó 
(i) 2eq. ск 
(ii) H30* 
(iii) MeOH / H* . А 
79. Ме NH) > Major product is? 
(iv) NaOMe / MeOH 
(v) H30* /A 
О О О О 
(а) (b) тҮ (с) ү (9) 
| ry | 
| 
Ме Ме Ме Ме 
(i) NaOMe | dnd OMe 
80. (У сооме О > Major product is? 
N (ii) Aq. NaOH 
р 25. (iii) H* АСОТ) 
О 
(а) М (b) о (og) (d) p" 
N B N а 
О 
О 


81 ч Ме 
. OH- 
+ 7 А > Major product is? 
OH 9 


[Intramolecular aldol] 
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лано. Major product 15? 


5-9 
t-Bu 
HO 
о 2 
@ cmo > © но“ 
и 
О 


f O 
Н-С 
(с) (а) 

(i) LDA 
(11) 1-Bromopentane : . 

83. — > Major product 15? 

22 (ш) ВН; THF 
(ivy) MeCOOD 
H D D H 


(b) 


(i) H3PO, ЈА 
(ii) ВН: — THF 


(iii) H202 / ОН . . 
84. OH X > Major product is? 
(iv) SOCI; eo 


N 


(v) NaSMe 


(i) 2 eq. NaNH; 
(ii) Pd / BaSO4 / H5 


85. 2d (iii) 0504, then NaHSO; 0. | 
> Major product is? 
“ny (iv) HIO4 


Br (у) H3CrO4 
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(a) (b) 
О 
©) | 6 COOH 
COOH 
О 
(i) BuLi 
(ii) GP 
86. ОУ СОН > Major product is? 
(іі) NaNH; 
(iv) CH3-I 
(v) Br; / CCl4 


(а) OF Sus и 


Br Br 


ә `>—/н„во, 


(ii) Ман» 
gn) Sey 

87. HO === > Major product is? 
(iv) 30" 
(v) H5 / Lindlar's catalyst 
(vi) mCPBA 


O 
| Ag 
O 
O 
i БА р 
НО 
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(i) Conc. nH9804/ А 


О 

(ii) BuLi i 
Н-С-Н 
Major product 1s? 


(iii) Pd / BaSO4 / H5 
(iv) Zn-Cu / CH; Ip ether 


ея 
| о OH 
i m AA 


89. Which of the following structures is the product from the self-condensation of two 


molecules of oe 


od | OX 
О 
ur | ce 
HO-(CH5)5-OH, Н+ 
„АД © (СН > Major product is? 
O (ii) Excess MeMgBr, then H30* 


в on OH о 
(b) (c) 
~ M AA H 


91 (y c—cu, Na, NH | 
(ii) HBr 


H E 
Olle „ 8> 
H H 
T Se 
г cS (d) 


Br H 


O 


Major product is? 


8.57 


CHAPTER EIGHT 
О 


(1) Mg, Ether 
92. О Br (ii) EtOH > Major product is? 
(iii) Catalytic Н+, НО 


OH 


H 
(a) B “Cy” b) o OEt 


О н 


(©) nod (9) о 


93. Select all of the following statements about the cross Aldol experiment that are true: 


(a) The ketone was added to a solution containing the aldehyde and base. 
(b) The reaction can be catalyzed by an acid. 

(c) The electrophile is the enolate ion. 

(d) The aldehyde is used in excess. 


(i) SOCl 


(ii) 3-Methylaniline 
(iii) LiAIH4, then H30* 


H3C МИ» НС NH? 
(а) Ua (b) UX s 
О ОН 
H3C NH, СН; 
© Дт» (а) 
H3C N 


94. CH3CO2H Major product is? 


H 
СН; 
1) O5, then Zn in Н-О 
(1) 3 2 * HO OH 
95, (й) NaBH, 
(111) Excess РВгз О О 


(iv) Excess KCN 
(v) Ht, Н;О, Heat 


Identify reactant? 
СНз СН; СН» СН» 
(а) (b) (c) (d) 
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H3C, ОН 
(i) НО-СН›СН»›-ОН, Catalytic Н+ о 


> 
(ii) Mg, THF then Н;О-О, then НО" 
(iii) H3O*, heat 


96. 


Identify reactant? 


О 
(а) CH; 
Br 
H 
Br 
So 
Br 
(i) Ph3P, then n-BuLi 
97. > 
(1) Cyclohexanone 


(iii) СНА, Zn-Cu 


Identify reactant? 


OH О Вг NH3 


OH 
әв. BrMg-(CH2)4-MgBr Ој 
> 
then, H3O* OH 


Identify reactant? 


О 
О О О 
i pu T P © PPS (4) О 
“о ОБ “о 
O 
СН»СН» СН»СН» 
Bro Н —— Br Br ——Н 
— > 
99. H——Br ^* ВЕН 
СН» СН» 


(50:50 of these enantiomers) 


Identify reactant? 
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(a) 20 QN / © = (d) = 
(i) LDA 


100. © А > Major product is? 
(iii) NAaBH4/MeOH 


О ОН ОН 
„тебе С «СР • 


и AZ (i) HBr (dark, №) 
> 
101. (ii) PH3P, then nBuLi Major product is? 


(iii) 


(a) (b) (с) (а) 
ОН 


(i) (САЗСОЉО/А СВ 
КҮТЕ T" 
102. (ii) Zn/Hg НСІ Major product is? 


(iii) СНЗСІ/ АСВ 


(a) гү (b) тү © Jon 


О 


1 H5OH/H*/heat | 
103. ун HOCH CH Oe ита > Major product is? 


(ii) МАНА, then H30* 
(iii) H30* / heat 


OH О OH OH 
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Comprehension Type 


Passage 1 


When the following three different types of esters are hydrolyzed in a basic medium, 


О О 
20 | | 
к-С Ar-S-O-R R-O-P-OH 
Зов || | 
О ОН 
Carboxylate Sulphonate Phosphate 


the hydroxide anion attacks the acyl carbon in carboxylates while it attacks the alkyl carbon in 
sulphonates leading to a difference in the site of cleavage. More interestingly, phosphate esters 
lie somewhat in between carboxylates and sulphonates in that cleavage can occur in either 
direction. 


Inanacidic solution, all the three types of phosphates (monoalkyl, dialkyl and trialkyl) are hydro- 
lyzed to phosphoric acid, while in a basic solution only trialkyl phosphates undergo hydrolysis 
and only one alkoxy group is removed. 


104. Which of the following factor explains the difference in attack of the nucleophile, ОН" on 
carboxylates and sulphonates? 


(a) Sulphonate anions are weakly basic and hence good leaving groups. 
(b) Carboxylate anions are strongly basic and hence poor leaving groups. 
(c) Both (a) and (b) 

(d) None of the these 


105. Competition between phosphorus and alkyl carbon to nucleophilic attack is due to the fact 
that 


(a) Phosphorus can accept an additional pair of electrons. 

(b) Phosphoric acid lies between carboxylic acid and sulphonic acid. 
(c) Both (a) and (b) 

(d) None of the these 


106. The rate of hydrolysis of monoalkyl phosphates tends to ................. with increase in pH. 
(a) Decrease (b) Increase 
(c) Remains unaffected (d) None of these 


107. In an aqueous solution, a monoalkylphosphate ester can exist as 
(a) A neutral ester 
(b) A monoanion and dianion 
(c) A monoanion, dianion and protonated ester 
(d) A monoanion, dianion, protonated ester and neutral ester 
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Passage 2 


Grignard reagents (RMgX) are prepared by the reaction of an organic halide and magnesium 


metal is in ether solvent. 


The solvent (usually diethyl ether or tetrahydrofuran) plays a crucial role in the formation of a 
Grignard reagent. Alkyl halides are more reactive than aryl and vinyl halides. Indeed, aryl and 


R-X + Mg —E9-5- R-MgX 


vinyl chlorides do not form Grignard reagent in diethyl ether. 


However, an alkyl halide containing an alcoholic -OH group can be converted to Grignard rea- 
gent by first protecting the -OH group to tert-butyldimethylsilyl ether which is inert to Grignard 


reagent. The protecting group is finally liberated by treatment with fluoride ion. 


108. 


109. 


110. 


111. 


CES ea 
R-O-H+Cl Ht OBSS — > БОСНИИ 


tert-butylchlorodimethylsilane 


CH; 

(C4Ho)aN*F |. 
R-O-H-F-Si —C(CH3)3 

THF | 


СН; 


Grignard reactions generally occur in dry ether because 

(a) The stronger acid diethyl ether will displace the weaker RH acid from its salt. 
(b) The stronger acid H,O will displace the weaker acid RH from its salt. 

(c) Water slows down the reaction. 

(d) Water mixes with ether preventing ether to perform its function. 


Grignard reagent cannot be prepared from 
Cl Cl 


@) HO Br) © © а @ Or 


Н,М(СН,);Вт cannot be converted into corresponding Grignard reagent because of 
(a) Reaction between -NH, and -Br groups present in the same molecule 
(b) Strong nucleophilic character of the Grignard reagent 


(c) Strong basic nature of the Grignard reagent 
(d) All the three factors 


The function of tetrahydrofuran in the preparation of Grignard reagent is that it 
(a) Acts as a solvent 

(b) Helps in maintaning the reactivity of magnesium 

(c) Both (a) and (b) 

(d) None of the these 
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Раѕѕаре 3 


Grignard reagents are powerful nucleophiles and strong bases. They act аз nucleo- 
philes by attacking a variety of compounds including saturated and unsaturated 
carbon atoms. Examples of reaction on saturated carbon include oxiranes (epoxides) which form 
alcohols as the final product. 


d (i) Ether 
RMgX-H;C—CH; — - 
ы (ii) H3O 


O 


> R - CH; - CHOH 


Examples of reaction on unsaturated carbon are attack on >C =O,-C=N, Ус = 5, etc. 
R^ 


R + 
> C-0-R'"MgX о“. С он 
В’ R/ 
When К and К’ = Н, product is 1° alcohol. 
When К and R' = Alkyl group, product is 3? alcohol. 
When one К or К’ is alkyl, product is 2? alcohol. 


1 2 3 ()ЕБО 
112. СоН5МеВг + Н;)С-СНСН; —————9 Product. 
“о” (ii) H30* 


Here, the nucleophile C,H; attacks 


(a) C, (b) C, (с) C, (d) Any of the three 
113. Epoxides react with Grignard reagent to form 

(a) Primary alcohols (b) Secondary alcohols 

(c) Tertiary alcohols (d) Any of the three 


114. On the basis of the above two passages, predict which of the reaction is feasible. 


as 
(i) СҮ Вг (1) Mg, ether CHC6Hs 
—————— 
(ii) C6HsCHO CY 
N ДЕ; 
Н (iii) H3O* N 
MgBr " 
(ii) CY CH3CHO, H30 Фе: 


О НО CH3CH; 
(iii) A © СОБИ ol 
T = 
BH (ii) H30 OH 


(a) Only ii (b) iand ii (c) All the three (d) None of three 
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115. 


On the basis of the above two passages, steps involved in the following conversion are 


OH 


Br 
ДЈ == 
НОЊС НОЊС 


(a) Protection of the -OH group, followed by reaction with 5 92 НЕН; 
(b) Protection of the -OH group, followed Бу reaction with СН,СН,СНО 
(c) Protection of the -OH group, followed by reaction with (CH,),CHCHO 
(d) Reaction is not feasible to give quantitative yield 


Passage 4 


Alkyl halides and alcohols easily undergo nucleophilic substitution either through 5,1 or 5,2 
mechanism. The relative case of these two processes depends upon the nature of the substrate 
(alkyl group as well as leaving group), nature of nucleophile and also upon the nature of solvent. 


5,1 mechanism involves the formation of carbocation as intermediate while 5,2 mechanism 
involves the formation of a transition pentavalent state. 5,115 the main mechanism in 3° alkyl 
halides and alcohols, while 5,2 mechanism is the path adopted by most of the 1? alkyl halides 
and 2° alkyl halides may follow 5,1 as well as 5,2. 


116. 


117. 


118. 


Which of the following solvent will give maximum yield for an alkyl halide undergoing 
5,1 mechanism? 


(a) Water (b) Ethanol (c) Diethyl ether (d) n-hexane 


Rearrangement of alkyl groups occur when hydrogen halides react with alcohols except 
with most primary alcohols. The best explanation is that 


(a) The 1? carbocations are unstable and hence are not formed. 
(b) The 1? carbocations are unable to undergo rearrangement. 
(c) Both (a) and (b) are true 

(d) Both (a) and (b) are false 


Neopentyl alcohol, Me,CCH,OH, reacts with HX according to 
(а) 5,1 mechanism (b) 5,2 mechanism 
(c) Both (a) and (b) (d) None 


Passage 5 


119. 


A chemist treated a compound X with NaOH in presence of acetone as solvent. However, 
he recovered the starting material as such, and instead isolated a small amount of the 
product A. The product А was shown to have C, Н and О and it had a molecular weight of 
116g/mol. It gave a positive iodoform test and was found to be identical with a compound 
obtained by the aldol self-condensation of acetone. 


Although the product A did not discharge colour of bromine in CCL, its dehydration prod- 
uct B with hot sulphuric acid discharged bromine dissolved in CCI,. 
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120. What is the molecular weight of a compound that undergoes ап aldol self-condensation 
reaction and whose dehydrated product has a molecular weight of 70? 


(a) 35 (b) 44 (c) 49 (d) 58 


121. The aldol self-condensation of acetone is in equilibrium that favours acetone over its cor- 
responding product. Which of the following conditions is most likely to shift the position 
of equilibrium toward product A? 
(а) 
(b) 


(c) By removing product A as soon as it is formed. 


By using a catalytic amount of NaOH. 
By using only a catalytic amount of acetone. 


(d) By increasing reaction temperature. 


122. Which of the following compounds will give a positive iodoform test? 
(a) Only compound A (b) Only compound B 
(c) Both (a) and (b) (d) None of these 


123. The compound X can be 


| | 
|| 
(a) CH4CH (b CH,- C- CH; 
(c) HCHO (d) n-CH,CH,CH,CH, 


Passage 6 


Amides undergo hydrolysis to yield carboxylic acid plus amine on heating in either aqueous 
acid or aqueous base. The conditions required for amide hydrolysis are more severe than those 
required for the hydrolysis of esters, anhydrides or acid chlorides, but the mechanism is similar 
(nucleophilic acyl substitution). Nucleophilic acyl substitutions involve a tetrahedral intermedi- 
ate, hence these are quite different from alkyl substitution (RCH,Br “> RCH,CN) which 
involves a pentavalent intermediate or transition state. 


One of the important reactions of esters is their reaction with two equivalent of a Grignard rea- 
gent to give tertiary alcohols. 


124. The mechanism involved during the hydrolysis of acid derivatives is 
(a) elimination-addition (b) addition-elimination 
(c) nucleophilic addition-elimination (d) electrophilic addition-elimination 


125. Which of the following constitutes the best substrate during the acidic hydrolysis of 
amides? 
О О OH* үн. 


|| | + | | 
(a) R-C-NH; (b К-С- МН; () R-C-NH; (а) Е-С-МЊ 


126. For which functional derivative of carboxylic acids, acidic hydrolysis is avoided? 
(a) Acid chlorides (b) Acid amides 
(c) Acid anhydrides (d) Esters 
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О 
127. When ( жо is treated with two equivalent of methyl magnesium iodide, the product 


that acidified the final product will be 


OH 
а) ^ Y^ “он S uro 


OH OH 


(му Уон (d) Хорн 
128. Which of the following methods is more general for preparing nitriles? 
(a) RCH,Br + NaCN — RCH,CN + NaBr 
(b) RCH,CH,CONH, 9° 5 RCH,CH,CN 
(c) Both (a) and (b) 
(d) None of these 


Passage 7 


Methanoic acid, the first member of carboxylic acid series, when warmed with concentrated sul- 
phuric acid decompose in the following way and evolve carbon monoxide 


O O 
| B l- omo Î aq 
Н-С-ОН — > Н-С-ОН; > H —C > С= О + Н+ 
® 


The driving force for this reaction lies in the fact that the HC = O* ion is very unstable acid and 
thus easily loses Н*. 


129. Formic acid on heating with conc. H,SO, gives 


(a) CO,+H, (b) CO+H,O © CO (а) но 


2 


130. What happens when acetic acid is treated with conc. H,SO,? 


(а) СО + H,O (b) CH, + CO, (с) CO + CH, (d) No reaction 
131. If acetic acid is replaced by triphenylacetic acid, the product formed will be 
(a) (CH,),CH + СО (b) (CH,),CH + СО, 
(с) (C,H,),COH + CO (d) No reaction 
132. If formic acid is replaced by benzoylformic acid, С.Н.СОСООН, the product formed will 
be 
(а) C,H,COOH + СО + CO, (b) СН.СООН + СО, 


(c) CH.COOH + CO (d) C,H.CHO + CO 
6 5 6 5 2 


Answer Keys 
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LEVEL 1 
2 3 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 
d a с а b b a d d d d a с а а а b b d a 
л! |22 | 29 | 25 | 25 | 2$ | 27 | 23 | 225 | so | Su | 52 | 5% | 95 | 25 | so | Sw | SS | SS | 40 
c b d b a d с b d b b b b c d с а а b с 
Ш | мМ || 215) pcm pom pee || zw || 455) || 20) || 50) || Gil || 52 | 58 || ws | 5 || 50 | 57 | 59 | 5 | Co 
c с а а b b c c с а с с а а с с с с b b 
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 
с а а с b с а b c a c c c b d c c b c c 
81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90 | 91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 
c d b d c b a с с b a d b d a b d b b d 
101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 
с а а c b d b b a d d a a d b d c c d c 
121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 
d a b d b d b c c d b d d c a a c a d a 
141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160 
a d b d c a d c b b c c d d b d b a b b 
161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 
b d b d d c d a c c 
LEVEL 2 
1 2 3 4 5 6 7 D 10 11 12 13 14 15 
c d c c c a b b a d b c b a 
16 17 18 19 20 21 22 24 25 26 p 28 29 30 
a c d c b € d b с b d a b a 
31 32 33 34 35 36 37 39 40 41 42 43 44 45 
d c a b a b b с с а b a b b 
46 47 48 49 50 51 52 54 55 56 57 58 59 60 
d b b c d c a c d b a a b b 
61 62 63 64 65 66 67 69 70 71 72 73 74 75 
b d a с b bc ad c bed ad abcd | bed d b 
76 77 78 79) 80 81 82 84 85 86 87 88 89 90 
с а b a b a b cd d b c a b c 
91 92 93 94 95 96 97 99 100 | 101 | 102 | 103 | 104 | 105 
с а аһа а b a c d d a c a c a 
106 | 107 | 108 | 109 | 110 111 112 113 114 115 116 117 118 119 120 
а а b a c c a d d a d a b с 
121 | 122 | 1% 124 125 126 127 128 129 130 131 132 
с а с с с b b b c c c 
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WORKBOOK EXERCISES 


EXERCISE 1 


Matrix Type 


Identify reagents (1 to 9) used in the following conversion 
from reagent present in the second Column II (A to L). 


Column I (Conversion) Column II (Reagent) 
jn (A) Br; 
Сү] a (B) NaBr / acetone 
Br О) сов (C) Вг / UV light 
(D) Br; / ЕеВгз 
i ii ii (E) HBr / dark 
(F) HBr / light 
i 2 (G) EtBr 
oe =» onm > бой (Н) EtBr / AICI 
+ (D KOH / EtOH / A 
М | үн 7 | : (J) СН>СНСНСН, / А 
r 


(К) H580, 
Br 
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EXERCISE 2 


Identify reagents (1 to 10) used in the following conversion 
from reagent present in the second Column II (A to P). 


Column I (Conversion) 


~ PPh; а 


а ДЕ 


Brevicomin 


Column II (Reagent) 


(A) CH3CH2CH3CH.aLi / THF 
(B) СН;СН-СН; 
(C) CH3CO;3H 
Br (D) CH3CO3H 
iv (E) (CH3)2C=O/H* 
M (Е) СНЗСН2СНО 
M (С) PBr3 / Et3N 
(Н) PPh3 
(I) CH3CH?CH2MgBr / 
THF, then H30* 
(J) H30+/A 


Sees (К) Conc. H9S04 / А 


| (L) NaOEt, then Br(CH2)3Br 


(M) NaOEt / EtOH 

(N) LiAIH4, then H30* 
(О) НОСН>СН2ОН/Н* 
(P) EtOH /H* / heat 


HO 


Жы eed 
OH 
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EXERCISE: 3 


Identify reagents (1 to 9) used in the following conversion 
from reagent present in the second Column II (A to 5). 


Column I (Conversion) Column II (Reagent) 


(A) KOH / H20 / H30*/^ 


(B) NaOEt / EtOH 
i i iji (C) CH30Na / CH30H 
E - 27 ==> (D) CH3CH20H / H* 
cl (E) СНЗОН / Ht 
fs (F) Excess CH3I 
СОБЕ: CO>Et + iv (С) Conc. H2S04 
(Н) ВНЗ, then aq. NaOH / 
820; 
А у СО»Еї 
у1 СОН 4—— 2 (I) СНЗСІ / ДІСІ; 
СОЕ! СОЕ! (J) CH3COCI / АСВ 
(К) Excess CH3Mgl, then 
H30* 


Е (1) Сопс. НСІ 
, У ix (M) NCS or Cl; 
“OH (М) LiAIH4, then H30* 
О 


(0) NaBH4 
(P) Ph3P=CH> 

(Q) tBuOH / H* 

(В) tBuCl / KOH 

(S) H20 / HgSO4 / H9S04 
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EXERCISE 4 


Identify products in the following matrix. 


Reagents -> 


Compounds PCC K,Cr,O, | NaH/Mel MnO Conc. KMnO, 


| 


; 
= 


T 
o 
o 
= 


ЮО 


© 
= 


; 


o 
m 


= 
| © 
О 
= 


© 
= 


3o 


HN 


T 
O 


o 
ЕЕ 
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SOLUTION FOR WORKBOOK EXERCISES 
EXERCISE 1 


Column I (Conversion) Column II (Reagent) 


CY с (А) Вг, 
von (B) NaBr / acetone 
E _ (C) Br,/ uv light 
Pd (D) Br, / FeBr, 
“ Е) HBr / dark 
(^ іы су“ =) yon iin / light 


кен (С) EtBr 
_ " 9=C 
o= | =Е | z (H) EtBr / AICI; 
Br (I) KOH / EtOH/A 
(Y (J) СНСНСНСН,/А 
(К) HSO, 


(L) H, /Pd 


EXERCISE 2 


Column I (Conversion) 


оо 


ORGANIC REACTION MECHANISMS AND REAGENTS 


O _ о оо 
он До МА Хоз L Ty e 


Br 


4-/ 
Y 
оо H [^A Q 
AN - — О О 5= 
PPh3Br >< „м 
а Вг 
Г 7 = = 
оо "ed О 720225 


Эг ет 


BREVICOMIN 


Column II (Reagent) 


(A) CH3CH;CH;CHLi / THF 
(B) CH3CH-CH5 

(C) CH3CO;H 

(D) CH3COsH 

(Е) (СНз)>С=О/Н* 

(Е) CH;CH,CHO 

(G) РВг» / Et4N 

(Н) PPh; 

(Т) CH53CH;CH;MgBr / THF then H30* 
(J) H30* / D 

(К) Conc. Н;504/О 

(L) NaOEt then Br(CH;);Br 
(M) NaOEt / EtOH 

(N) ПАЈА then НО” 

(О) HOCH;CH;OH/H* 

(P) ЕЮН /H* / heat 
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EXERCISE 3 


Column I (Conversion) 


@ 1=Q 2=1 “Oe M 
-->- —— ——— 
cl 
сове “со, 2 
6=D 5=А СОЕ: 
со,н 
CO, Et 


о 


Column II (Reagent) 


(А) КОН/Н,О/А 

(B) NaOEt / EtOH 

(C) CH,ONa / CH,OH 

(D) CH,CH,OH / H* 

(E) CH,OH / Н? 

(Е) Excess CHI 

(G) conc. H,SO, 

(Н). BH, then aq. NaOH / Н,О, 


СО,Е (I) CH;CI / AICI, 


(J) CH,COCI / AICI, 

(К) excess CH,Mgl then Н,О” 
(L) conc. НС1 

(M) NCS or Cl, 

(N) ШАН, then H,O* 

(О) NaBH, 

(P) Ph,P=CH, 

(Q) tBuOH / H* 

(В) tBuCl/ KOH 

(S) H,O / HgSO, / H,SO, 
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EXERCISE 4 


Reagents 
орош РСС K,Cr,O, NaH/MeI MnO, Conc.KMnO , 
HO о о ОМе HO о 
OH о ~~ моме py D 
OH OH 
Pa 7320 их“ OMe OH Ран 
ОН ОН 
OH О О ОМе он О 
он он 
о о 
uu WS + CO, uu ES 
он Вы. gc о | ама S86 a o 
HO OH HO 0) НО MeO OMe HO OH 


тш 
o 
о 


Oh 


ов 


СООН 


Wa 


ов 


СООН 


C 


ae 
o 
© 


OX 


© 
$ 


Va 


AO- Ò 


т 
o 
© 


«2 


9 

d O 

© о 
T d 


© 
NW 
із») 


© 
о 
m" 


OMe OMe 


; 


ae 


© 
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o 
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a 
| o 
о 
ш 
T 
© 
| =O y 
=O 


Me 


Е 
О 
| —о 
J 
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o 
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т 
© 
© © | 
о 
о 
jan 


HOOC 
HOOC SS 
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о 
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о 
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© 
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HOOC 
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Chemistry 


Question Bank 


LEVEL 1 
. Sodium nitroprusside Na,[Fe(CN);NO] is used as reagent for detection of and the 
compound formed is : 
(a) Sulphur, Na,[Fe(CN).NOS] (b) Nitrogen, Na,[Fe(CN),] 
(c) Sulphur, Na,[Fe(CN),NOS] (d) Sulphur, Na,[Fe(CN);NOS] 


. The prussian blue colouration obtained in the test for nitrogen in the organic compound is 
(a) K[Fe(CN)], (Ы) Fe,[Fe(CN),], (с) Fe[Fe(CN),] (d) Fe,[Fe(CN),], 


. If N and 5 both are present in an organic compound during Lassaigne's test, both will 
change into 


(a) Na,S and NaCN (b) NaSCN 
(c) Na,SO, and NaCN (d) Na,S and NaCNO 
. Which of the following will not give test for ‘N’ in sodium extract? 
NH; 
(а) САМНМН, (b) NH,CONH, (с) МН,-МН, (d) 
SO3H 


. Which of the following will be blood red colour with FeCl, in sodium extract (Lassaigne 
extract)? 


(à NH,CONH, (b) NH,CSNH, © C,H,NHNH, (9) CH,C=N 
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6. 


10. 


11. 


12. 


13. 


14. 


15. 


A mixture of acetone and CCI, can be separated by 
(a) Azeotropic distillation (b) Fractional distillation 
(c) Steam distillation (d) vacuum distillation 


. Phenol and benzoic acid can be separated by 


(a) NaHCO, (b) NaOH solution 
(c) FeCl, solution (d) АШ of these 
. Anthracene can be purified by 
(a) Distillation (b) Sublimation 
(c) Filtration (d) Fractional distillation 


. KOH can be used as a drying agent for 


(a) amines (b) phenols (c) acids (d) esters 


Silver salt method is used to determine molecular weight of 
(a) organic acids (b) organic bases 
(c) both acids and bases (d) none of these 


Which of the following observations is correct and is used in the identification of carboxylic 

acids? 

(a) Carboxylic acids liberate CO, gas from NaHCO, solution. 

(b) They produce fruity smell of esters when heated with alcohol in presence of Conc. 
H,SO,. 

(c) Both (a) and (b) 

(d) Iodoform test 


An organic compound is heated with HNO, at 0°C and then the resulting solution is added 
to a solution of B-naphthol whereby a brilliant red dye is produced. The observations indi- 
cate that the compound possesses 

(a) -NO, group (b) -CONH, group 

(c) aromatic NH, group (d) aliphatic NH, group 


An organic compound contains C, H, М, S and Cl. For the detection of chlorine, the sodium 

extarct of the compound is first heated with a few drops of concentrated HNO, and then 

AgNO, is added to get a white ppt. of AgCI. The digestion with HNO, before the addition 

of AgNO, is 

(a) to prevent the formation of NO, 

(b) to create a common ion effect 

(c) to convert СМ and S* to volatile HCN and Н,5, or else they will interfere with the test 
forming AgCN or Ар,5 

(d) to prevent the hydrolysis of NaCN and Ма,5 


Rectified spirit contains 

(a) 95.6 per cent ethanol and 4.4 per cent methanol 
(b) 100 per cent ethanol 

(c) 95.6 per cent ethanol and 4.4 per cent water 

(d) 95.6 per cent ethanol and 4.4 per cent benzene 


Aniline can be separated from phenol using 
(a) NaHCO, (b) NaNO, + НСІ at 0*C 
(c) NaCl (d) Acidified KMnO, 
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16. Identify correct statement for A, B and С in the following sequence. 


Ether Evaporation А 
Ъ— 22 


1” layer 
0, Diethyl 
20 D 16у B Solution 
* Ether 
Aqueous 10%НС1 
layer H20 
О 
where СС апа К ОН 


рН = 2 
Isoquinoline Benzoic acid 


C ppt. 


(а) A- benzoic acid, В = sodium chloride and С = isoquinoline 
(b) А = isoquinoline, В = benzoic acid and С = sodium chloride 
(с) A=isoquinoline, В = sodium chloride and С = benzoic acid 
(d) А = sodium chloride, B = isoquinoline and С = benzoic acid 


17. PEN Dil. HySO4 Pi + 2 


P, and P, products are identify by 


(a) Tollen's reagent (b) Iodoform test 
(c) Br, + HO test (d) 1 per cent alkaline KMnO, 


18. In the following extraction procedure, choose the number where nicotine would be found. 


Aqueous Evaporate (iii) 


layer 
Aqueous Make basic with 
layer ANNEN O^ 


Naphthal / 20% NaOH 
aphthalene Diethyl 10% HCl Н2О „Ether Evaporate -(ii) 
+ Ether ЊО | “layer 
| SN N Ether Evaporate @ 
уег i 
2 Н 
Nicotine 
(a) i= Nicotine (b) 1+ш= Nicotine (c) ii- Nicotine (d) ii + iii = Nicotine 


19. Choose the answer that has the following compounds located correctly in the separation 


scheme. Dilute 
Dilute HCl 
— — —» Precipitate (1) 
dilute / NaOH 
4-nitrotoluene Hc-( №, Ether NaOH 
Dilute E 
M 
HCl Ваг О e tate (i) 


p-cresol НЗС \ / OH 


| нсі Dilute NaOH, precipitate (iii) 
p-toluidine НзС МН; 


dissolved in ether 
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(а) i=4-nitrotoluene, ii = p-cresol, iii = p-toluidine 
(b) i=4-nitrotoluene, ii = p-toluidine, iii = p-cresol 
(c) i=p-toluidine, ii = 4-nitrotoluene, iii = p-cresol 
(d) i=p-cresol, ii = 4-nitrotoluene, iii = p-toluidine 


20. Choose the answer that has the following compounds located correctly in the separation 


scheme. 
у, Aqueous 
Aqueous ==> HC] 


OH ONG 
Фе NaHCO; 1 Ether (X) к у. 
(59 (i Ether ” з Aqueous ЕСІ 
NaOH Ж 


—— 
рКа = 4.3 рКа = 10 Ether (Y) 


Ether === 


Ether (Z) 


(a) toluene is in (Y); 
(b) toluene is in (Y); 
(c) toluene is in (Z); 
(d) toluene is in (Z); 


phenylacetic acid is in (Y); phenol is in (Z) 
phenylacetic acid is in (X); phenol is in (Z) 
phenylacetic acid is in (Y); phenol is in (X) 
phenylacetic acid is in (X); phenol is in (Y) 


мм OTT ov 


21. Among the following which compound gives precipitate with AgNO, solution? 


Br Br 
HERUM (b) С) (с) @ (d) None of these 
r 


22. Disodium pentacyanonitrosyl ferrate reagent gives purple colour when which of the 
following element is present? 


(a) N (b) Cl (c) F (d) S 
23. Which of the following compound can liberate CO, when treated with NaHCO,? 
OH 
ON NO» 

(a) (b) CH,CO,H 

N 
Е OH 
(с) HCO,H (d) 


24. Phenol + Phthalic anhydride —597—757— B. B gives which of the following colour in alka- 
line medium? 
(a) Yellow (b) Colourless (c) Pink (d) Violet 


25. Among the following, which will respond to iodoform test? 


НЗС 
b 
(a) ~ я ДА 


H3C сн; 


26. 


27. 


28. 


29. 


Among the following, which statement is not correct? 


| 
(а) H3C —C—OH will not respond to haloform test 


(b) Schiff 's regent and Schiff 's base are different compounds 


PRACTICAL ORGANIC CHEMISTRY ЕЯ 


OCH>Hs 


(c) Fehling’s solution is a good reagent to detect aromatic aldehydes 
(d) Both aldehyde and ketone can react with 2, 4-dinitrophenylhydrazise reagent 


То separate a mixture of amines from each other, one should follow 


(a) Beckmann’s method 


(c) Zeisel’s method 


(b) Hinsberg’s method 
(d) Victor Meyer’s Method 


Phenol can be distiguished from ethanol by 
(b) Benedict's reagent 


(a) Tollen's reagent 
(c) FeCl, 


(d) Schiff 's base 


p-Cl — C,H,NH, and РАМН, "СТ can be distinguished by 


(a) NaOH 


(b) AgNO, 


(с) LiAIH, 


(d) Zn 
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LEVEL 2 


Single and Multiple-choice Type 


1. 


In Lassaigne’s test, the organic compound is first fused with sodium metal. The sodium 

metal is used because 

(a) The melting point of sodium metal is low. 

(b) Sodium metal reacts with elements present in organic compounds to form inorganic 
compounds. 

(c) АП sodium salts are soluble in water. 

(d) All sodium salts are not soluble in water. 


. Molecular weight of acids can be detemined by 


(a) Silver salt method (b) Volumetric method 
(c) Plants chloride method (d) Victor Meyer’s method 
. Ethanol and ethanal are distinguished by 
(a) Fehling’s solution test (b) Tollen’s reagent test 
(c) Iodoform test (d) Cerric ammonium nitrate 


. Which of the following statements are correct? 


(a) Anorganic compound is pure if mixed melting point is same. 

(b) Ethanol and water can be separated by azeotropic distillation because it forms 
azeotrope. 

(c) Impure aniline is purified by steam distillation as it is steam volatile. 

(d) Glycerol is purified by vaccuum distillation because it decomposes at its normal 
boiling point. 


. Which of the following will respond to iodoform test? 


О OH 

(а) CH- | – СООН (b) CH;- e - COOH 
OH 

(c) СЊ- en - CH; (d) CH,CH,OH 


. Which of the following will not show iodoform test? 


| | | 
(а) CH4-C-CHs, (b) сњ-с-а (с) СЊ-С-МН; (а) CHj-COOH 


. HCOOH and CH,COOH can be distinguished by 


(a) Tollen's reagent (b) Fehling's solution 
(с) KMnO, (d) NaHCO, 
. The desiccants used for absorbing water during Liebig's method for estimation of carbon 
and hydrogen are 
(a) anhydrous CaCl, (b) anhydrous Na,SO, 


(с) Mg(ClO,), (d) MgSO,-7H,O 
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CHO 
9. Anorganic compound has the structure . It will give 
OH 
CH; - СООН 
(a) cerric ammonium nitrate test 
(b) brick effervescence with sodium bicarbonate 
(c) a characteristic colouration with neutral ferric chloride after decarboxylation and 
reduction by Clemenson's method 
(d) Fehling's test 
10. Which of the following organic compounds will give white precipitate with AgNO,? 
(а) C,H,NH,*Cl (b) NaCl 
(c) 2,4,6-trinitro chlorobenzene (d) Benzyl chloride 
11. Which of the following reactions occur during the detection of nitrogen in organic 
substances by Lassaigne's test? 
(а) Ма + C + М— NaCN 
(b) FeSO, + 6NaCN — Na,[Fe(CN),] + Na,SO, 
(с) 3Na,[Fe(CN),] + Ре (50,), — Fe,[Fe(CN),], + 6Na,SO, 
(d) None of these 
12. Compound A reacts with CHCI, and KOH and gives an offensive smelling compound. 
A can be 
(a) Primary aliphatic amine (b) Primary aromatic amine 
(c) Secondary amine (d) Tertiary amine 
13. HCOOH and HCHO may be distinguished by 
(a) Tollen's test (b) Sodium bicarbonate test 
(c) 2,4-DNP test (d) Benedict's test 
CHO 
14. e and CH,CHO can be distinguished Бу 
(a) Tollen's test (b) Benedict’stest (с) Iodoform test (а) 2,4-DNP test 
15. Acetic acid and CH,COCI can be distinguished by 
(а) NaHCO, test (b) Na metal test 
(c) Ester formation test (d) Br,(aq.) test 
Comprehension Type 
Passage 1 


Steam distillation is used to purify a compound which is steam volatile and insoluble in water. The 
impurities should not be steam volatile. It is based on the principle that liquid will boil when partial 
vapour pressure of liquid and partial vapour pressure of steam both become equal to atmospheric 
pressure, Р — p, + p, It reduces the boiling point of a liquid. 


Weight of water distilled _ M. Wt. of water x VP of steam 
Wt. of substance distilled М. Wt. of substance x VP of aniline 
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16. Isolation of essential oils from flowers, etc. is done by 
(a) Steam disitllation 
(b) Distillation 
(c) Fractional distillation 
(d) Distillation under reduced pressure 


17. Which of the following is steam volatile? 
(a) o-nitrophenol (b) p-nitrophenol 
(c) p-hydroxy benzaldehyde (d) Ethanol 


18. Calculate weight of aniline distilled if weight of water distilled is 100g when 
organic compound B 100 mm and Рио = 200 mm. 


(a) 250g (b) 258g (с) 100g (d) 25.8g 


19. Steam distillation is based on 
(a) Dalton's law of partial pressures 
(b) Graham's law of diffusion 
(c) Raoult's law of non-volatile solute 
(d) None of these 


20. Which of the following cannot be separated by steam distillation? 
(a) Nitrobenzene (b) Essential oil (c) Aniline (d) Glycerol 


Passage 2 


Test (Q). A compound X was fused with Na metal and the extract gave a white precipitate with 
AgNO.. The Lassaigne's extract gave a red colouration with neutral Вест. 

Test (R). While compound Y when fused with Na metal and subsequent analysis on its Lassaigne's 
extract did not give any characteristic test. 

Test (S). While compound Y on fusion with fusion mixture (sodium carbonate potassium 
nitrate) or Na,O,, followed by extraction, followed by addition of Conc. HNO, and ammonium 


pof 
molybdate gave a yellow precipitate. 


21. Compound X contains 


(a) N (b) S (с) N+S (d) P 
22. Compound X 

(a) will contain halogens (b) may contain halogens 

(c) may contain only sulphur (d) will contain only nitrogen 


23. Compound Y contain 
(a) N (b) 5 (c) X (d) P 


24. The chemical reaction taking place in Y, when it is fused with fusion mixture is 
(a) ЗМа + P+ 40 — Na PO, 
(b) 3Na,CO, + 2P + [O] —> 2Na,PO, + ЗСО, 
(c) 3KNO, + P + 30 — KPO, + 3NO, + О, 
(d) None of these 


25. The formula of yellow precipitate is 
(a) (NH,),PO, (b) Мо(РО,) 
(c) (NH,),PO,-12Mo,O, (d) Mo(PO,), 
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Passage 3 


The 0.2 g of anhydrous organic acid gave on combustion 0.04 g of water and 0.195 g of CO,. The 
acid is a dibasic acid and 0.5 g of its silver salt leaves on ignition 0.355 g of silver. 


26. The percentage of carbon in the compound is 


(a) 50 (b) 52 (c) 26.6 (d) 90 

27. The percentage of hydrogen in the compound is 
(a) 5.6 (b) 2.22 (c) 4.44 (d) 10 

28. The empirical weight of the compound is 
(a) 90 (b) 100 (c) 10 (d) 45 

29. The molecular weight of the compound is 
(a) 90 (b) 100 (c) 10 (d) 45 

30. The molecular formula of the compound is 
(a) CHO (b) CHO, (с) СНО, (d) СНО, 

Passage 4 


A student in a lab had a mixture of three compounds, 4-methylbenzoic acid, 4-methylcyclohexy- 
lamine and 1,4-dimethylbenzene. In order to separate the three compounds the following extrac- 
tion (separation) scheme was followed. At the end of the procedure the student had six separate 
flasks containing either an aqueous or an ether solution. Locate each compound by designating 
the flask expected to contain each compound. Some relevant I data is given. 


COH NH? 
C С CH, — CH, 
X о 
on Өн (i) Ether 
рКа = 4.4 хї (ii) НСІ (aqueous) 
Ether Aqueous 
| NaOH | NaOH 
Aqueous Ether Ether Aqueous 
HCl = Е на 
Aqueous Ether Ether Aqueous 


1 ii v vi 
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31. Which flask contains the 4-methylcyclohexylamine? 


(a) 1 (b) 2 


(c) 3 (d) 4 


32. Which flask contains the 4-methylbenzoic acid? 


(a) 1 (b) 2 


(с) 3 (d) 4 


33. Which flask contains the 1,4-dimethylbenzene? 


(a) 1 (b) 2 


Matrix Type 


Match the columns: 


34. 


35. 


Column I (pair of compounds) 


Column I 
(pair of compounds) 


H-C-OH and CH4-C- OH 


(d) MASS апа a 


(c) 3 (d) 4 


Column II (test to distinguish) 


(p) Libermann nitroso test 
Ф 
МС 


(а) (Dye test) 


(г) Iodoform 


(s) Lucas 


(t) NaHSO, 


Column II 
(identification test) 


(p) Tollen's reagent test 


(q) Br, + H,O test 


(r) Lucas test 


(s) Iodoform test 


(t) Ammonical Си, С test 


36. 
(а) 


(b) 
(c) 
(d) 


37. 


38. 


39. 


Column I (reagents) 

Product of reaction of propyne 

with 1 per cent HgSO, and Dil. H,SO 
Br, water test given by 


4 


Addition of HBr can be with 


Tollen's reagent give white ppt. with 


Column I (compound) 
О 

(а) cî 
“н 


О 
а 
(а) ые sor Ch 


Column I (reagents) 
(a) Tollen's reagent give white ppt. with 
(b) Br, + H,O test given by 


(c) Product of reaction of acetylene with 
1 per cent HgSO, and Dil. H,SO, 


(d) Pd/H, reacts with 


Column I 

(pair of compounds) 
| | 
| 

(а)  Ph- С-Н and Ме-С-Н 
О О 


| | 
(D Me-C-Me and Ме-С-Н 


OH OH 


and 


(c) 


(d) Me- C С-Н апа Ме-С=С- Me 
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Column II 
(p Ме-СН-СН-Ме 


(д) Ме-С-С-Н 


(г) (О)-с=с-снз 


(5) Ме-СН-СН, 
| 


(0 Ме-С-Ме 


Column II (tests) 


(p) 24-DNP test 


(q) Yellow ppt. with NaOH + I, 


(r) Red ppt. with Fehling's solution 


(s) Silver mirror with Tollen's reagent 


Column II 
(р) Ме-СН-СН-Ме 
(д) Ме-С-С-Н 


e 
() CINH,-NH, 


Column II 
(test of identification) 


(p) Tollen's reagent 


(q) Fehling's reagent 


(г) Iodoform test 


(s) Victor Meyer's test 
(t) 


Lucas test 
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Answer Keys 


LEVEL 1 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
а b b c b b a b a a c c c c b 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 
b ab с а а b d abc с abcd с b с b 
LEVEL 2 
1 2 3 4 8 6 7 8 9 10 11 12 13 14 15 
abc ab abd | abcd | abcd | bed | abc ac abc | abcd | abc ab bc bc ab 
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
а а b a d c b d bc c c b d a c 
31 32 33 | 34(a) | 34(b) | 34(c) | 34(d) | 35(a) | 35(b) | 35(c) | 35(а) | 36(a) | 36(b) | 36(c) | 36(а) 
d b с rs Pq р rt q rs P pt t рагѕ | pqrs q 
37(a) | 37(b) | 37(c) | 37(d) | 38(a) | 38(b) | 38(c) | 38(d) | 39(a) | 39(b) | 39(c) | 39(d) 
ps ра | Pars | ра qr РЧ 5 pqst | qr РЧ rst P 
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Nomenclature 


Question Bank 


Single and Multiple-choice Type 


1. The IUPAC name of the compound shown here is 


OH 
о 
6) 


5-Ethyl-1-hydroxyoctan-1,4-dioic acid 
2-Carboxyethyl-3-hexyl ketone 


(a) 
(b) 
(с) 3-(3-Hexylcarbonyl) propanoic acid 
(d) 5-Ethyl-4-ketooctanoic acid 

2. Which of the following compounds are not correctly matched? 


Compound IUPAC name 
OH 


(a) HO OH Cyclohexane-1,2,4-triol 


(b) Hc он 4-Methylcyclohexanol 
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(c) OH 2-Bthyl-6-methylcyclohexanol 


(d) Жа 3-Bromo-1-chlorocyclohexane 


3. The по. of secondary C-atoms present in the following compounds respectively is 


od 


(a) 7,9,4 (b) 5,12,8 (c) 6,9,8 (d) 5,9,4 
4. The organic compound (Cyclohex-3-enyl) 2-ethyl cyclobutanecarboxylate does not 
contains 
(a) two 3°-carbon atoms (b) two 1°-carbon atoms 
(с) 9 secondary C-atoms (d) one 1°-carbon atoms 


5. The IUPAC name of the compound given below is 
O 


(а) 2-Hydroxy-3-(4'-hydroxyphenyl) cyloprop-2-en-1-one 
(b) 2-Hydroxy-3-(4'-hydroxyphenylmethyl) cyloprop-2-en-1-one 
(с) 4-(2"-Hydroxy-3'-oxocycloprop-1'-enylmethyl) phenol 
(d) 4-(1-Hydroxy-3'-oxocycloprop-1'-enylmethyl) phenol 


6. The correct IUPAC name of the compound is 


НО, Me Вг 
Н ОСОСНСН; 


(a) 2-Bromopropyl-3-hydroxy-1-methylcyclopentane carboxylate 
(b) 3’-Hydroxy-1’-methylcyclopentyl-2-bromopropanoate 

(c) 1’-Hydroxy-3’-methylcyclopentyl-2-brompropanoate 

(d) None of these 


О 


|| 
7. The ТОРАС name of C» С-МН-СұН; is 


(a) N-Cyclohexylbenzamide 

(b) N-Phenyl-N-cyclohexylmethanamide 
(c) N-phenylcyclohexane carboxamide 
(d) N-Cyclohexyl-N-phenylmethyl amide 


10. 


11. 


12. 


13. 


. The IUPAC name of the given compound is 


CHO CONH, 
Өн НЫН == шр Оо 
Вг СОС1 
(a) 2-Bromo-4-carbamoyl-5-chloroformyl-3-formylhexanoic acid 
(b) 5-Bromo-3-carbamoyl-3-chloroformyl-4-formylhexanoic acid 
(c) 4-Formyl-2-chloroformyl-3-carbamoyl-5-bromohexanoic acid 


(d) 2-Chloroformyl-3-carbamoyl-4-formyl-5-bromohexanoic acid 


. The correct IUPAC name of the compound given below is 


СНСНСНҘОН 
(СН>зСНООС br 


(а) 3-(3'-isopropoxycarbonyl cyclopentylidene) propan-1-ol 

(b) 3-(2’-Bromo-3’-hydroxypropylidene) cyclopentanecarboxylate 

(с) Isopropyl-3-(2’-bromo-3’-hydroxypropylidenyl) cyclopentanecarboxylate 
(d) Isopropyl-3-(2’-bromo-3’-hydroxypropylidene) cyclopentanecarboxylate 


IUPAC name of isopentyl alcohol is 

(а) 1-Hydroxy-2-methyl pentane (b) 3-Methyl butan-1-ol 
(c) 2-Methyl propanol (d) 2-Methyl-2-butanol 
Which of the following structure represent Dimethyl butanedioate? 


(a) n — CO - CH3 (b) СН; – COUPE 

CH? - CO - СНз CH; - СООСН; 
(с) СНз - ООС – Pa (d) 00900 

CH; – ООС - CH? СНз CH; - СН; 
IUPAC name of the following compound is 

COOH 
COOH 
COOH 


(a) 2-(1-carboxyethyl)-4-methyl pentanoic acid 
(b) 3,5-Dicarboxy-2-methyl hexanoic acid 

(c) 2,4,5-Hexane tricarboxylic acid 

(d) 2,3,5-Hexane tricarboxylic acid 


Which of the following compound has incorrect IUPAC nomenclature? 
(a) CH,CH,-CH,-COOC,H,: Ethyl butanoate 


(b) СН;- CH- CH- CH; :2-Methyl butan-3-ol 
OH СН; 

(c) СНз ni С CH» – CH3:2-Methyl pentan-3-one 
СН» О 

(а) СН; – UH — CH, – CHO:3-Methyl butanal 
СН» 


МОМЕМСГАТОВЕ КЕ 


14. Select the structure with correct numbering for the IUPAC name of the given compound. 


SH SH SH SH 
бон он «А „ОН у он 
(а) ? — (b (c) d (d) | 
6 2 4 2 5 3 3 5 
1 3 4 4 
OH OH OH OH 


15. In which of the following H-bonding is responsible for low volatility? 


OH OH 
(a) (b) F 
МО» 
ОН 
(с) (d) None of these 
COOH 


16. Which of the following is not correctly matched? 


SU 
(а) CH3-C-C-0- СН; Ethyl-2-methyl-2-phenyl propanoate 
(b) CH - CCl; 1,1,1-Trichloro-2,2-diphenyl ethane 
(c) б 6-Ethyl-3,3-dimethyl сусіоһех-1-епе 
(а) HN- CH - pu – CHO 2-Formyl-3-amino-1 A4-butane dinitrile 
CN CN 


17. IUPAC name of the following compound is 


| CH 
3 

-C-N[ 

[^ “CH; 

(a) N,N-Dimethyl cyclopropanamide 

(b) N-Methyl cyclopropanamide 


(c) N,N-Dimethyl cyclopropane carboxamide 
(d) N,N-Dimethyl cyclopropolonamide 


18. 


19. 


20. 


21. 


22. 


23. 


Correct IUPAC name of the given compound 


HO NH) 


CHO 


(a) 5-amino-3-hydroxy benzene carbaldehyde 
(b) 3-amino-5-formyl benzenol 

(c) 3-amino-5-hydroxy benzaldehyde 

(d) 3-formyl-5-hydroxy aniline 


The IUPAC name of the given structure is 
Cl 


(а) 5-Bromo-6-chloro сусіоһех-1-еп-3-упе 
(b) 6-Bromo-5-chloro cyclohex-1-ene-3-yne 
(c) 6-Bromo-5-chloro cyclohex-3-ene-1-yne 
(d) 4-Bromo-3-chloro cyclohex-1-ene-5-yne 


OH 
The IUPAC name of [| | 15 
СН» 


(а) 3-Methyl cyclobut-1-ene-2-ol 
(b) 2-Methyl cyclobut-3-ene-1-ol 
(c) 4-Methyl cyclobut-1-ene-3-ol 
(d) 4-Methyl cyclobut-2-en-1-ol 


Correct name for (C,H,),C = C(CH,)CH,CO,H 
(а) 4, 4-Diethyl-3-methyl-3-butenoic acid 

(b) 4-Ethyl-3-methyl-3-hexenoic acid 

(c) 3-Ethyl-4-methyl-3-hexenoic acid 

(d) 3-Ethyl-4-methyl-3-hexen-6-oic acid 


Which statement is incorrect in the following? 


(a) Methyl acetate is the first higher homologue of methyl formate. 


(b) Propanoic acid and propionic acid are identical. 
(c) Vinyl alcohol is the lower homologue of propionaldehyde. 


(d) СН,-МН-СН,-СН, is the lower homologue of CH; – Tu — NH - СН». 


CH; 
Match the following 
CH; 
(а) = CH - СН; (i) Isobutyl 
бн; 
сн; 
(b -CH;- си (ii) Tert-pentyl 


NOMENCLATURE ЕЧ 


CH3 
(c) F: — CH; (11) Isopentyl 
СН»СН» 
– НС – СН» 
(9) CH3- н — СНз (iv) Sec. butyl 
(a) a- ii; b-iv;c-ii;d-iii (b) a-iv;b-i;c- iii; d -ii 
(с) a-iv;b-i;c-ii;d-iii (d) a-iv;b-ii;c-i;d -iii 


24. Number of C-atoms in first higher homologue of first member of ester family is 
(a) 5 (b) 4 (c) 3 (d) 2 


25. In a given compound if number of o- and n-bonds are X and Y, respectively then (X + У) 


will be 
OOCH 


es 


(a) 28 (b) 26 (c) 27 (d) 24 


26. Which statement is correct in the following? 
(a) Alicyclic compounds are acyclic compounds. 
(b) In secondary amine, nitrogen is attached to 2° carbon atom. 
(с) 1°, 2°, 3? amines are homologues of each other. 
(d) HCOOCH, and CH,COOH are not homologues of each other. 


27. The correct systematic IUPAC name of the given compound is 


OH 
аи 
H)NCO CONH, О 


(a) 3-Carbamoyl-3-hydroxybutanediamide 
(b) 2-Hydroxypropane-1,2,3-tricarbamoyl 

(c) 2-Hydroxypropane-1,2,3-tricarboxamide 
(d) 2-Bis(carbamoyl)-2-hydroxyethanamide 


р 
28. The correct name for C—O is 
COOCH; 


(a) 2-Oxocyclopentanecarboxylate 

(b) 2-Formylcyclopentanecarboxylate 

(c) Ethyl-2-formylcyclopentanecarboxylate 
(d) Ethyl-2-oxocyclopentanecarboxylate 


сн; 


СН; | 
29. The IUPAC name of is 
CH5CH3 


30. 


31. 


32. 


33. 


34. 


35. 


NOMENCLATURE 


(а) 2, 3-Methyl-1-ethylcyclohex-4-ene (b) 5-Ethyl-3, 4-dimethylcyclohex-1-ene 
(c) 4-Ethyl-5, 6-dimethylcyclohex-1-ene (d) 1-Ethyl-2, 3-dimethylcyclohex-4-ene 


Which of the following names is correct? 


(а) 4, 4-Dimethyl-3-ethylpentane (b) 3-Methyl-4-oxobutanoic acid 
(c) 1-Ethyl-2-methylpent-4-ene (d) Bicyclo[1.2.3]heptane 


Pe CHO 
TUPAC name of the compound ОНС – CH; - CH; - CH- CH; - CHO is 
(a) 4, 4-Di (formylmethyl) butanal 
(b) 2-(formylmethyl) butane-1, 4-dicarbaldehyde 
(c) Hexane-3-acetal-1, 6-dial 
(d) 3-(formylmethyl) hexanedial 


The correct IUPAC name of the following compound is 
Сан; 
CH3 - CH - C - CH; - CH - CH; 
СН» СН» 
(a) 3-Ethyl-3,5,-dimethylhexane (b) 4-Ethyl-2,4,-dimethylhexane 
(c) 2,4-Dimehtyl-4-ethylhexane (d) 4-Ethyl-2,4,-dimethylhexene 
The number of functional groups present in the following compounds is 
НОМ б 5 
н ОН 
мн W^ 
О О тыр 
О (0) 
(а) 5 (b) 7 (с) 6 (а) 8 
Write the IUPAC name of the following compound 


1 

C = 
T 
i 

C 

(а) 3-(1,1-dimethylethenyl)-3-ethyl-2-methyl-1,4 hexadiene 
(b) 3-ethyl-2-methyl-3-(1,1-dimethylethenyl)-1,4 hexadiene 
(c) 3-ethyl-2-2-dimethyl-3-(1-methylethenyl)-1,4 hexadiene 
(d) 3-ethyl-3-(1-methylethenyl)-2-2-dimethyl-1,4 hexadiene 


C 


C 
C C-C-C 
C- C 


Hybridization of which atom changes in the following reaction? 


О 
| 
СН; C - CH Coll NH – C - CH 
N- OH 


10.7 


(а) Сапа О (b) Cand N 
(с) NandO (d) No change in the hybridization of any atom 


36. С € C——; carbon atoms a, b, c and d are in 
a b c dl 
(a) sp?, sp?, sp? and sp? hybrid states respectively 
(b) sp, sp?, sp and sp? hybrid states respectively 
(c) sp?, sp, sp? and sp? hybrid states respectively 
(d) sp?, sp?, sp? and sp? hybrid states respectively 


37. Ratio of n- and o-bonds in Ph-COOH will be 
(a) 5:3 (b) 3:5 (c) 3:16 (d) 4:15 


38. Which of the following compound has incorrect IUPAC nomenclature? 
(а) CH,CH,-CH,-COOC,H, : Ethyl butanoate 
(b) CH; -CH - СН – CH3: 2-Methyl butan-3-ol 

OH CH; 


(c) CH; -CH - C - CH, – CH3: 2-Methyl pentan-3-one 
|| 
СН» О 


(d) СНз -CH – СН›- CHO:3-Methyl butanal 


СН; 
39. Identify incorrect matching in the following 
(a) Allyl alcohol-Prop-2-en-1-ol (b) Vinyl alcohol-Ethenol 
(c) Propargyl alcohol-But-3-yn-1-ol (d) Acrylaldehyde-2-Propenal 
| 
O - C- CH; 
COH 


40. IUPAC name of the following compound 


(a) Aspirin (b) 2-Acetyl benzoic acid 
(c) Acetyl salicylic acid (d) 2-Acetoxy benzoic acid 


41. How many functional groups are present in the given molecule? 


OMe O О 


НО Ме 


42. 


43. 


44. 


45. 


46. 


47. 


МОМЕМСГАТОВЕ ЕЯ 


What is the ratio of number of o- апа n-bonds in the molecule um - СН,СН, - СООН? 
О 


(а) 5 (b) 6 (c) 4 (d) none of these 
Which is not a first member of given homologous series? 
(a) Alkadiene CH,=C=CH, (b) Alkenyne HC=C-CH=CH, 


О 
| | 
(с) Ethyl ester СНҘСН)-О-С-СН; (d) Ketone CH; - C - CH; 


Consider the given statements 
(i) Acetone and acetaldehyde are homologues. 


(ii) " is secondary amine while | N J is a tertiary amine. 


| 
Н | 


(iii) is a secondary alcohol while >< is a tertiary alcohol. 
OH 


О 
О 
(iv) Pd and "~ both have different functional groups 


Cl Cl 
Which is not incorrect? 
(a) i, ii, iii (b) ii, iii, iv (c) i,ii,iv (d) i, iii, iv 


Number of functional groups present in the given compound is 


(а) 5 (d) 8 
Which of the following compounds has isopropyl group? 

(a) 2,2,3,3- Tetramethyl pentane (b) 2,2-Dimethyl pentane 
(c) 2,2,3-Trimethyl pentane (d) 2-Methyl pentane 


What is the order of solubility in water of the following compounds? 
OH NH, 


p? "2, 
(ii) Per Gy ue ЗА ш 


(a) i>ii>iii> iv (b) ii»iv»i»ii 
(с) iv >i> iii >ii (d) iv>i>ii> iii 
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48. The correct IUPAC name of the given compound is 


12% Т 
CH; —C— CH)—C —0H 
COOH COOH 


(a) 3-Carboxy-3-hydroxy butane dioic acid 

(b) 2-Amino propane-1,2,3-tricarboxylic acid 

(c) 3-Amino butanedioic acid 

(d) 2-Bis(carboxymethyl)-2-hydroxy ethanoic acid 


49. Total number of isomers of group C.H, is 


(a) 5 (b) 3 (c) 8 (d) 9 


50. Write the correct name from the incorrect name 2,3-, dichloro-2,4-dibromohept-4-ene 
(a) 2, 4-dibromo-2,3-dichloro hept-4-ene 
(b) 4, 6-dibromo-5,6-dichloro hept-3-ene 
(c) 4, 6-dibromo-5,6-dichloro hept-4-ene 
(d) 5, 6-dichloro-4,6-dibromo hept-3-ene 


51. In IUPAC nomenclature of compounds 


9 || ? 
(i) -C-NH; (ii) —C- OH (ii) -C-Cl 
Т 
(iv) -C-H (у) -С=ЕМ 
The priority order of group is/are 
(a) ii>i>iii>iv>v (b) і>Ш>і>у>іу 
(с) ü»ii»v»i»iv (d) ii»ii»i»iv»v 


52. The correct systematic IUPAC name of the given compound is 
OH 


| 
Сн, | CH, | МН» 
НЖМСО CONH, 0 


(а) 3-Carbamoyl-3-hydroxybutanediamide 
(b) 2-Hydroxypropane-1,2,3-tricarbamoyl 

(c) 2-Hydroxypropane-1,2,3-tricarboxamide 
(d) 2-Bis(carbamoyl)-2-hydroxyethanamide 


Br 
53. Br 


(a) trans-1,1-dibromocyclohexene 
(b) 1,1-dibromocyclohex-3-ene 
(c) 3,3-dibromocyclohexene 

(d) 44-dibromocyclohexene 


54. 


55. 


56. 


57. 


58. 


МОМЕМСГАТОВЕ 1011 


СО 


(а) 1-Ethyl-3,3-dimethylcyclohexane (b) 3,3-Dimethyl-1-ethylcyclohexane 
(c) 3-Ethyl-1,1-dimethylcyclohexane (d) 1,1-Dimethyl-3-ethylcyclohexane 


(a) ethyl 2-ethyl-3-methyl-2-butenoate 
(b) O;2-diethyl-3-methyl-2-butenaote 
(c) 1-ethoxy-2-ethyl-3-methyl-2-butenal 
(d) 2-methyl-2-pentenyl propanaote 


— 


(a) 4-Isobutyl-3-pentyloctane 

(b) 5-Ethyl-4-methyl-6-(2-methylpropyl)decane 
(c) 6-Ethyl-7-methyl-5-(methylpropyl)decane 
(d) 4-Butyl-5-ethyl-2,6-dimethylnonane 


QE, 5R)-5-methylhept-2-en-4-one 


КАЙ СНАРТЕК ТЕМ 


59. (S)-(N,4)-dimethyl-3-aminopentan-2-one 


60. 


61. 


62. 


63. 


64. 


О 
(а) 
МН 
Pi 
E О 
© к 
NH 
У" 


(a) (E)-5-methyl-3-heptanal 
(c) (E)-5-methyl-4-hepten-3-ol 


О 


(а) 5,5-Dimethylcyclohexanol 
(c) 1,1-Dimethylcyclohexanone 


5n 
(a) Dibenzyl ether 
(c) Benzyl phenyl ester 


(d) 


(b) (Z)-3-methyl-3-hepten-5-al 
(d) (Z)-5-methyl-4-hepten-3-ol 


(b) 3,3-Dimethylcyclohexanone 
(d) 3,3-Dimethylcyclohexanal 


(b) Benzyl phenyl ether 
(d) 3,3-Dibromocyclohexene 


Which name is correct for the following compound? 


CH;- CH-CzN 
CH, 


МОМЕМСГАТОВЕ КАН 


(а) 2-Methyl propanenitrile (b) Isobutyl cyanide 
(c) Isobutyronitrile (d) Isopropyl cyanide 
65. IUPAC name of which of the following compounds is correct? 
Compound IUPAC name 
(a) ‹ СООН: Сус1оһехапоїс асїа 
СООН 
(b) НООС 75, СООН: 1,2,4-Benzene tricarboxylic acid 
(с) H3C 1: СООН: 4-Methyl cyclohexane carboxylic acid 


(d) Br 4M COOH: 4-Bromobenzoic acid 


66. Name(s) of CH3 al CN is/are 


CH3 
(a) Isopropyl cyanide (b) Sec-propyl cyanide 
(c) Isobutyro nitrile (d) 2-methyl propane nitrile 


67. In Lassaigne’s test, the organic compound is at first fused with sodium metal. The sodium 
metal is used because 
(a) The melting point of sodium is low; so, it is easily fused with organic substances. 
(b) Sodium is very much effective to bring about destructive reductions of organic 
compounds forming ionic inorganic salts such as NaCN, Ма,5 and Мах. 
(c) All sodium salts are soluble in water. 
(d) None of these. 


68. Chromatographic technique can be used for separation of 
(a) Volatile solids (b) Amino acids (c) Plant pigments (d) Sugars 


Comprehension Type 
Passage 1 


The IUPAC has set guidelines for logical and methodical naming of organic compounds. The 
complex substituents are written in brackets and their numbering is done separately. The biva- 
lent radicals are named by adding ‘idene’ to the name of alkyl group. In polyfunctional com- 
pounds, all lower priority groups are written as a prefix. Now, name the following compounds. 


ГГ уснансњон 
69. (CH3) CHOOC Br is 


(а) 3-(3’-isopropoxycarbonyl cyclopentylidene) propane-1-ol 

(b) 3-(2’-bromo-3’-hydroxypropylidene) cyclopentane carboxylate 

(c) Iso-propyl-3-(2’-bromo-3’-hydroxypropylidenyl) cyclopentane carboxylate 
(d) Iso-propyl-3-(2’-bromo-3’-hydroxypropylidene) cyclopentane carboxylate 


КАЙ СНАРТЕК ТЕМ 


70. 


71. 


2Н5 


С 
CHCHO-( Y СН»СН» (5 is 


(a) 2-(3’-Ethylcyclohexyl)-1-(4’-ethoxycyclohexyl) ethane 
(b) 1-Ethyl-3-(2’-(4”-ethoxycyclohexyl) ethyl) benzene 
(c) 1-(3’-Ethylcyclohexyl)-2-(4’-ethoxycyclohexyl) ethane 
(d) None of these 


СІ | NS 
TVA 1 
О 


(a) 3-Chlorocarbonyl-6-(N,N-diethylamino) hex-4-ene-1-oic acid 

(b) 4-Chlorocarbonyl-3-(N,N-diethylamino) butanoic acid 

(c) 3-Chlorocarbonyl-3-(3-N,N-diethylamino prop-1'-enyl) butane-1-oic acid 
(d) 3-Chlorocarbonyl methyl-6-(N,N-diethylamino) hex-4-en-1-oic acid 


Passage 2 


Rules 


for IUPAC nomenclature of compounds containing one functional group, multiple bonds 


and substituents are given hereunder. 


72. 


(a) Select the longest possible chain of carbon atoms containing the functional group and 
the maximum number of multiple bonds as the parent chain without caring whether 


it also denotes the longest possible carbon chain or not. 


(b) After selecting the parent chain, the numbering should be done in such a way that it 


gives lower possible number the functional group. 


(c) When a chain containing functional groups such as -CHO, -COOH, COOR, -COCI, 
etc. is present, it is always given number 1 and number 1 is usually omitted from the 


final name of the compound. 


(d) If the organic compound contains a functional group, multiple bond, side chain or 


substituent, the following order of preference should be followed. 


Functional group » Double bond » Triple bond » Substituent 


(e) If a compound contains two or more like groups, the numerical prefixes di, tri, tetra, 


etc. are used and terminal “е” from the primary suffix is retained. 
On the basis of the above rules, give answers for the following questions: 


Consider the given statements 
(i) Acetone and acetaldehyde are homologues. 


(ii) " is a secondary amine while | N | is a tertiary amine. 


| 
H | 


(iii) is a secondary alcohol while >< is a tertiary alcohol. 
OH 
О 


О 


(iv) ^ and E both have different functional groups. 
Cl 


МОМЕМСГАТОВЕ КАН 


Which is not incorrect? 
(a) i, ii, iii (b) ii, iii, iv 
(с) i, ii, iv (d) i, iii, iv 
73. Correct IUPAC name from the incorrect name 4-amino-3-hydroxy-2-butene is 
(а) 1-Amino-2-hydroxy-2-butene 
(b) 4-Amino-2-buten-3-ol 
(c) 1-Amino-2-buten-2-ol 
(d) 1-Amino-2-butenol 


74. Which of the following has incorrect IUPAC name? 


(a) Cl 5-Bromo-6-chloro cyclohex-1-en-3-yne 
Br 

OH 

(b) 2-Methyl cyclopent-4-en-1-ol 
Me 
Et 

(c) 5-Ethyl-1-methyl cyclohexene 

Me 
(d) 24-Dimethyl hexane 
Me Et 
Passage 3 


Rules for IUPAC nomenclature of compounds containing one functional group, multiple bonds 
and substituents are given hereunder. 

(a) Select the longest possible chain of carbon atoms containing the functional group and 
the maximum number of multiple bonds as the parent chain without caring whether 
it also denotes the longest possible carbon chain or not. 

(b) After selecting the parent chain, the numbering should be done in such a way that it 
gives lower possible number for the functional group. 

(c) When a chain containing functional groups such as -CHO, -COOH, СООК, -COCI, 
etc. is present, it is always given number 1 and number 1 is usually omitted from the 
final name of the compound. 

(d) If the organic compound contains a functional group, multiple bond, side chain or 
substituent, the following order of preference should be followed. 


Functional group » Multiple bond » Substituent 
(e) If a compound contains two or more like groups, the numerical prefixes di, tri, tetra, 
etc. are used and terminal 'e' from the primary suffix is retained. 


On the basis of the above rules, give answers for the following questions: 


75. Which of the following is not correctly matched? 
ње % 
СНз-С-С-О- CH 
(a) ады Ethyl-2-methyl-2-phenyl propanoate 


КАЗ СНАРТЕК ТЕМ 


1,1,1-Trichloro-2,2-diphenyl ethane 


(c) 6-Ethyl-3,3-dimethyl сусіоһех-1-епе 


(d) HoN- CH- ve —CHO 2-Formyl-3-amino-1 A4-butane dinitrile 
CN CN 


76. IUPAC name of the following compound is 


| cH 
3 

“>-<-ч< 
CH; 


(a) N,N-Dimethyl cyclopropanamide 

(b) N-Methyl cyclopropanamide 

(с) N,N-Dimethyl cyclopropane carboxamide 
(d) N,N-Dimethyl cyclopropolonamide 


77. IUPAC name of the following compound is 
COOH 
COOH 
COOH 

(a) 2-(1-carboxyethyl)-4-methyl pentanoic acid 

(b) 3,5-Dicarboxy-2-methyl hexanoic acid 

(c) 2,4,5-Hexane tricarboxylic acid 

(d) 2,3,5-Hexane tricarboxylic acid 


Passage 4 


IUPAC system is the most rational and widely used system of nomenclature in organic chem- 
istry. Any given molecule has only one IUPAC name and any given IUPAC name denotes only 
one molecular structure. Numbering the principal chain order is principal functional group > 
multiple bond » substituents. 


78. IUPAC name of 


CH3 Н CH; ОН СН» 
СН» СМ 


(а) 2-Cyano-4-methylpentane (b) 2-Methyl-4-cyanopentane 
(c) 24-Dimethyl pentane nitrile (d) 2-Dimethyl-4-cyanopentane 


NOMENCLATURE |1917; 


79. The IUPAC name of the following compound is 


| 
C- OH 


HO СЕМ 


(а) 4-Hydroxy-3-cyano cyclohex-5-ene carboxylic acid 
(b) 3-Hydroxy-5-cyano cyclohex-5-enoic acid 

(c) 5-Cyano-3-hydroxy cyclohex-2-ene carboxylic acid 
(d) 3-Carboxy-5-hydroxycyclohex-5-ene carbonitrile 


80. The correct IUPAC name of the following compound is 


(a) 5-(1,1'2'-trimethyl propyl)-2-2-dimethyl nonane 
(b) 4-Butyl-2,3,37,7-pentamethylnonane 
(c) 2,3,3,7, 7-Pentamethyl-4-butyloctane 
(а) 2,22-Dimethyl-5-(1', 1,2" trimethylpropyl)nonane 


Matrix Type 
81. ColumnI Column II 
он 
(а) г —ОН апа (p) Functional groups are same pair of 
сн, compound 
| 
2 


О 
(b) PL (q) DBE is same 
Lo 


(c) (r) Functional groups are different in 
pair of compound 


КАН СНАРТЕК ТЕМ 


82. 


83. 


Column I 


(s) Even number of 2? carbon 'C' atom 
present in both compounds 


(t) Odd number of 2? 'C' atom present 


in pair of compound in both 
compounds 


Column II 


OH 
(a) ов (р) Odd number of 3? ‘C’ 


(b) 22 (д) Odd DBE (double bond equivalents) 


Column I 


N (r) Even DBE (double bond equivalents) 
Ф 


(s) Heterocyclic ring is present 


(t) Even number of 2? 'C' atom 


Column II 


(p DU/DBE is odd 


МН, 


МОМЕМСГАТОВЕ КАН 


он о о 
HO eo 


(b) Ы (9) DBE/DU is even 


НОМ NH2 


(r) Functional groups are odd 


(s) Functional groups are even 


(t) Number of 2° 'C' even 
(u) Loctore is present as 
functioanl group 


84. Column I Column II 
(a) Cyclohexa-1, 3-diene (p) DU is odd 
(b) 4, 5, 6-Triethenlnona-1, 8-diene (q) DU is even 
7 7 
АН SS 
ZA 
(c) Cyclo octa-1, 3, 5-triene (т) Compound has 1:1 : 1 ratio for 1°, 2? and 


3? 'C' atoms 


(d) 1,3, 5-trimethyl benzene (s) Unsaturated compound 


КЕП СНАРТЕК ТЕМ 


Answer Keys 


